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ee (anatoxin) introduced by Ramon as an agent of active 
immunization against diphtheria is rapidly replacing all other diphtheria 
prophylactics. In some countries mass immunization by the usual three-injec- 


tion method has been possible. In France over one million and in Hungary 
more than half a million children have been so immunized. The formol-toxoid 
has been employed without mishap, and experience hitherto obtained seems to 
indicate that from 90 to 95 per cent of persons receiving three injections are im- 
munize| against diphtheria within six to seven weeks after the first injection. 
This naturally assumes that the toxoid is sufficiently high in antigenic value. 
The three-injection method has always been subject to more or less op- 
position on the part of the general public. This is brought out in some recent 
public: 
third injection is considerably smaller than the number enumerated under the 
first injection. The most significant drop generally occurs after the second 


—_— 


ions by the fact that the number of children receiving the second and 


sti *From the International Health Division of The Rockefeller Foundation ; State Serum In- 
tute, Denmark; and the Local Health Department, Eisenstadt, Austria. 

Received for publication, June 6, 1934. 
th The studies and observations herein reported were conducted with the support and under 
tio auspices of the International Health Division of The Rockefeller Foundation. The investiga- 
— Was made possible through the consent and approval of the Volksgesundheitsamt of the 
Austrian Ministry of Social Welfare. 
D Serological work was done by the State Serum Institute, Copenhagen, Denmark, of which 
rT. Thorvald Madsen, is director. 


451 





$52 THE JOURNAL OF LABORATORY AND CLINICAL MEDICINE 


injection, as this is most frequently followed by local or general reactions 
(Claus Jensen, 1931'). The general effectiveness of the three-injection method 
is thus reduced, and the percentage of immunized in a mass campaign may be 
only 80 per cent or less. This fact should be borne in mind when drawing 
comparisons between the value of the three-injection method as opposed to 
others. 

It would therefore be of significance to produce, if possible, a diphtheria 
antigen of such marked immunizing power that, given in a single subeutane- 
ous injection, it would produce a suitable degree of immunity without causing 
undue local or general reactions. 

Using a method devised by Willstitter for the purification of enzymes, 
S. Schmidt, A. Hansen, and K. A. Kjaer (1931) of the Copenhagen State 
Serum Institute succeeded in producing purified, concentrated diphtheria 
formol-toxoids containing high amounts of antigen per cubic centimeter, 
which were innocuous when injected into guinea pigs in 5 ¢.c. amounts. Fur- 
thermore, in experiments with such preparations in horses and guinea pigs, 
an immunizing power was demonstrated equal to or even higher than that 
obtained with the corresponding crude toxoids (S. Schmidt, 1931). A single 
injection of these purified toxoids protected guinea pigs against ten lethal 
doses of diphtheria toxin given three weeks later. Consequently the above- 
mentioned authors suggested that such preparations might be used advantage- 
ously for immunization of human beings. 

The effects of these preparations, when injected into children, have been 
investigated by Claus Jensen (1931,? 1933"). He demonstrated that a single 
injection of these toxoids gave rise to a production of antitoxin which in some 
cases was rapid and considerable, without causing more pronounced reactions 
than the first injection of ordinary formol-toxoid. Further investigation (see 
Claus Jensen, 1933,? §10) showed, however, that the erude formol-toxoids 
varied considerably in immunizing power. These variations were also found 
after purification, but no alteration of the specific properties occurred during 
the purification process by the method mentioned above. In many instances 
these variations did not depend upon the flocculation value as measured by 
Ramon. While some preparations, in a single dose of 200 to 300 flocculation 
units, would give a satisfactory result (92 per cent Schick negative within 
twenty-eight days), others with a flocculation value as high as 1,000 units per 
e.c. would not produce a like effect. Until a satisfactory method ean be de- 
veloped for determining these qualitative differences in the various prepara- 
tions, it is difficult to settle the question of dosage. 

Another important point is that the purified toxoids are possibly elimi- 
nated more rapidly from the body, as the experiments of Glenny, Buttle, and 
Stevens (1931) seem to indicate. 


Roux and Yersin (1889) demonstrated that metallic salts when added to 


diphtheria broth form precipitates which retain smaller or larger amounts ol 


the antigen. Later the effect of several of these nonspecific substances was 1- 
vestigated: among them were tapioca (Ramon); alum (Glenny, Pop: Wad- 
dington, and Wallace, 1926; Glenny, 1931; Glenny and Barr, 1931; Llewellyn 
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Smith, 1932); caleium (Ramon and Nélis, 1931); and others. It was found 
that these additions caused a considerable inerease in the antigenic efficiency 
of the toxoid. This effect is probably due to some fixation of the antigen at 
the site of injection, causing a slower absorption and, therefore, a more pro- 
longed stimulus. Unfortunately, adding these substances to the ordinary 
toxoid in most instances causes rather severe local reactions when the prepa- 
ration is injected into man. The admixture of alum has been used by Park in 
the United States with good results. The toxoid contained, however, only 
small amounts of alum (0.2 per cent), and the usual three injections were 
used by Park. Larger amounts of alum (2 per cent) were used in guinea pigs 
in a single injection by Pondmann and Tasman (1931) but caused extensive 
hard infiltrations of the tissues of lone duration at the site of injection. Such 
infiltrations may give rise to abscess formation, even a considerable time after 
injection. Thus Saunders (1933) observed four cases of abscess formation in 
children; one of these cases occurred three weeks after and another over one 
year after the alum-toxoid injection (7.5 per cent alum). 

These by-effects naturally reduce the usefulness of such material when 
intended for mass immunization of children. 

More promising results have been obtained by S. Schmidt (1932), who 
in place of alum has used the Willstatter preparation of alum hydroxide 
Al(OH),. This preparation has a high specific combining capacity for puri- 
fied toxoid. A small quantity might therefore be sufficient to obtain the de- 
sired effect. The method of preparation of this antigen and the results of 
animal experiments have been published by Schmidt and Hansen (1933). 

This toxoid Al(OH). preparation was first used in a single injection as 
an immunizing agent on Danish children by Claus Jensen, 8S. Ahrend Larsen, 
and K. Bojlén. Approximately 6,000 children have been immunized in this 
manner. A report of the study will be published later. The present paper 
records the results obtained with the same preparation in immunizing chil- 
dren in the Bezirk Mattersburg, Austria. 

Mattersburg, capital of the county by the same name, is situated in the 
Province of Burgenland, which partially forms the boundary between Austria 
and Hungary. It is a town of 3,706 inhabitants, and although it lies in the 
heart of a farming area the townspeople live for the most part under crowded 
conditions. The undue prevalence of diphtheria during the past few years 


has resulted in a heavy financial burden on the community and has made it 
easy to persuade the parents to present their children for immunization. The 


Incidenve of the disease during the six-year period 1928-33 was as follows: 


DIPHTHERIA CASES 
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Children of Mattersburg in the age group from two to eleven years in. 
clusive were selected for the immunization campaign. This group consisted 
of 728 children, of whom 553 were brought to the dispensary for treatment. 

A record card was made out for each child. These cards, with the rele. 
vant data recorded thereon, are on file at the County Health Department. This 
material will furnish a basis for a future study of the progress of the disease. 

A highly purified formol-toxoid, AI/31, 25 FI. units per e¢.c. with 10 per 
cent by volume of Al(OH),, was supplied by the Copenhagen State Serum 
Institute. 

The toxoid was administered on Nov. 21, 1933, in 2 ¢.e. doses, injected 
subcutaneously at the inferior angle of the left scapula. Of the 553 children 
receiving a single injection, 71 (12.8 per cent) showed local or general reae- 
tions. These reactions are generally supposed to result from a hypersensitive- 
ness to the specific diphtheria antigen. Even with a highly purified toxoid 
such as was used here, one might therefore find a higher percentage of reae- 
tions among children with a previous history of diphtheria. 


TABLE I 
REACTIONS OF 123 CHILDREN WHO HAD HAD DIPHTHERIA AND 430 CHILDREN WITH NO History 
oF DIPHTHERIA, TO FORMOL-TOXOID IN 2 €.c. DOSES INJECTED SUBCUTANEOUSLY 


CHILDREN WHO HAD HAD CHILDREN WITH NO HISTORY 
DIPHTHERIA (123) OF DIPHTHERIA (430 
NO. PER CENT i PER CENT 


Swelling 3 2.4 + 0.94 j 1.4 + 0.38 
Swelling and redness 24 19.5 + 2.41 : 8.8 + 0.92 
Temperature above 38° C. | 16 13.0 + 2.05 2: 5.8 + 0.76 


Total reactions | 43 | 35.0 2.90 16.0 + 1.20 


As Table | indicates, the reactions in the group of children who had had 
diphtheria were twice as frequent as in the group with no history of diph- 
theria, thus supporting the above view. This might also explain the fact that 
the number of reactions observed is distinctly higher than that found with 
the same preparation in Denmark. It should finally be stated that in no child 
were the reactions alarming in character. There were no abscess formations 


in this group. 


STUDIES OF THE EFFECTIVENESS OF THE IMMUNIZING PREPARATION USED 


Instead of employing the Schick test, the reliability of which will be treated 


in a subsequent paper, the antitoxin content of the serum was accurately de 
termined in blood samples taken immediately before and twenty-eight days 
after the injection of antigen. This time interval was chosen in order to make 
the Mattersburg results comparable to those previously obtained in (open 
hagen with the same antigen. 

The antitoxin determinations were made at the State Serum Institute in 
Copenhagen by the intracutaneous rabbit method of Claus Jensen (1933*), 
and were not carried out in the usual way, that is, by testing the serum for 4 
value above or below a certain quantity of antitoxin, i.e., 0.03 or 0.01. OD 
the contrary, every blood sample was accurately titrated by two or three 
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successive determinations of increasing exactitude. In this manner each titra- 

tion served as a control for the preceding titration on the same serum and 

any chance of error was thus avoided. The method makes possible the detee- 

tion of traces of antitoxin as low as 0.00005 units per ¢.c. of serum. Owing 
BEFORE 


0001 .00052 .001 .0052 .Ol1 +0352 
-0052 


01 


032 


100. 


316.0 


Fig. 1.—Correlation between serum antitoxin content before and after formol-toxoid ad- 
ministration in 120 children who had not had diphtheria. r + 0.648 +0.036. Mean titer before 
toxoid 0.00460, mean titer after toxoid 1.43, standard variation before toxoid 13.5, standard 
variation after toxoid 13.4. 


BEFORE 
0001 .00052 .001 .0052 .01 .052 
0.032 


100.0 


516.0 
_, Fig. 2.—Correlation between serum antitoxin content before and after formol-tox 
ministration in 28 children who had had diphtheria, r= 0.455 +0.105. Mean tite: 


toxoid 0.00849, mean titer after toxoid 7.81, standard variation before toxoid 10.0, 
variation after toxoid 7.7. 


to insufficient serum it was not possible to test for values below 0.0005 units 
per c.c. of serum. 


We wish to emphasize that the above-mentioned blood sampling at the 
time of immunization and at a definite period thereafter, in order to ceter- 
mine the antitoxin content, is the most exact means of establishing the value 
of a certain antigen and of selecting the immunization method to be employed 
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in diphtheria prophylaxis. It is needless to say that this procedure is not 


practicable in mass immunization. 


Table IL gives the preliminary antitoxin titer, by ages, for 181 children 
of Mattersburg who had not previously had diphtheria, and Table LI gives 
this titer for 87 children who had had diphtheria. Figs. 1 and 2 show the 
correlation between serum antitoxin content before and after the administra- 
tion of formol-toxoid in 120 children who had not had diphtheria (Fig.1) and 
in 28 children who had had the disease (Fig. 2). 


‘ 


One might expect that the presence of some ‘‘natural’’ antitoxin in the 
blood of children would indicate that the antitoxin producing mechanism of 
these individuals is developed and in a more or less responsive state. This 
assumption is supported by the well-known fact that horses with small amounts 
of natural antitoxin are generally the most suitable for routine production of 
antitoxin of high potency (Glenny). Figs. 1 and 2 show that this assumption 
holds true for children, and they demonstrate the importance of the primary 
blood titration in comparing results of immunization by the same or different 
methods in groups of children. 


TABLE III 


ANTITOXIN TITER, PRIOR TO FORMOL-TOXOID ADMINISTRATION, OF 87 CHILDREN WHo Hap Hap 
DIPHTHERIA 


* 
— 


0.0001 
0.00032 
0.00] 
0.0032 
0.01 
0.032 
0.1 

0.32 

1.0 
3.16 
10.0 
31.6 
Total | 4 2 7 10 16 14 24 13 87 


| 0.046 | 0.018 | 0.027 


_ 
— 


— 


Mpocwors] 


Hw Poe 19 Ue eS 


I 


Log. mean 0.00056 | 0.056 0.013 0.022 0.032 0.025 


During the five months following administration of antigen seven cases 
of diphtheria were reported from Mattersburg. All of these cases occurred 
among the smaller group (175) of unimmunized children. 

The town of Mattersburg has experienced an unusually high diphtheria 
rate for the past three years with a low case fatality rate. The excessive per- 
centage of diphtheria cases may be taken as an indication of a large number 
of carriers. It has been impossible in connection with this study to undertake 
4 carrier survey in the town. The patients who have recovered have most 
probably been exposed to frequent contacts with diphtheria bacilli. The dis- 
ease, according to previous experiences (Rosling, 1928, 1929, 1930), acts only 
a a weak primary stimulus. In many instances in this special milieu, how- 
ever, such a weak stimulus appears to have been sufficient to produce a basic 
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immunity. The frequent secondary stimuli have given rise to the production 
of ‘‘natural’’ antitoxin, which in some cases must be considered extremely 
high. Titers of 11.7, 12.4, and 22 were found prior to antigen administration. 

It might be mentioned that the ‘‘negative’’ phase feared by many elini- 
cians in direct relation to toxoid administration and the supposed increased 
susceptibility to diphtheria resulting from this ‘‘negative’’ phase have not 
been demonstrable in any case. This is significant in view of the fact that the 
antigen injections were carried out in an area where diphtheria was prevalent. 

Certain objections have been advanced with regard to the single injection 
method of immunization, the principal claim being that the duration of im- 
munity after one injection of antigen should be shorter than after the three- 
injection method. Claus Jensen (1931,? 1933') has carefully studied the anti- 
toxin production curve after both a single injection of purified and concen- 
trated toxoid and the customary three injections. He found that there was 
no essential difference in the decrease of antitoxin concentration after the 
peak was reached, whether produced by one injection or more than one. In 
both cases the regular fall follows closely the equation for the bimolecular 
reaction, this having been proved to be a universal biologie law applicable to 


both man and animals. 
SUMMARY AND CONCLUSIONS 


1. This study was carried out with the single injection method of purified 
formol-toxoid and Al(OH), in an area where diphtheria was unusually preva- 
lent. Five hundred and fifty-three children were injected, leaving 175 of the 
same age group (two to eleven years inclusive) as controls. 

2. Local or general reactions to the antigen were observed in 12.8 per cent 
of the children injected. No eases of severe reactions or abscess formations 
were recorded. 

3. The percentage of reactions to antigen injection was twice as high 
among children with a previous history of diphtheria. 

4. The effectiveness of the antigen was studied by serum titrations before 
injection and again twenty-eight days after the injection in 148 children. In 
all cases an increase in antitoxin titer was found, and in by far the majority 
of cases this increase was considerable. 

5. No evidence of a negative phase was found. 

6. No eases of diphtheria have occurred among the immunized afte: 
immunization, although seven cases were reported in the control group 
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A CHEMICAL STUDY OF LYMPH IN EXPERIMENTAL PNEUMONIA* 


JOHN STAIGE Davis, Jr., M.D., NEw York City, AND A. J. DELARIO, M.D., 
PATERSON, N. J. 


ti UNDERSTAND the pathology of pneumonia, besides the local anatomical 
lesion and pulmonary funetion, the general changes in tissue metabolism 
must be studied. Some of these changes are not specific for pneumonia, and ean 
be attributed to the fever and the inereased expenditure of energy. The high 
protein metabolism is also found in febrile stages of other diseases. The cause 
of this increased protein breakdown is generally thought to be connected with 
the direct action of the toxins upon the tissue. There are, however, chemical 
changes in the body fluids which are more characteristic of pneumonia, such as 
decreased oxygen saturation of the arterial and venous blood, a retention of 
chlorides, and an increase in lactie acid, with which we are directly concerned in 
the present communication. 


ANOXEMIA 


It has been shown by Stadie,’ by Hastings, Binger, Morgan, and Neill,’ that 
in severe pneumonia the oxygen content and saturation are often abnormally low 
in both arterial and venous blood. This is the case especially when the process 
in the lungs is diffused and cireulation continues through the affected parts. The 
presence of an exudate in the alveoli impedes the absorption of oxygen. If, 
however, there is such foeal consolidation that the blood passes largely through 
the perfectly aerated portion, only negligible changes are observed in the oxygen 
saturation of the blood. It has been shown’ that as much as half the lung volume 
may be obliterated without causing changes in the oxygen saturation, as long as 
the cireulation is stopped in that part. Shallow breathing in pneumonia oc- 
easionally* produces an accelerated flow through the affected area,® and this, 
although it plays a minor part, still has an appreciable réle in the low oxygen 
saturation of the arterial blood. 

In attempting to understand the more intimate state of the tissue metabo- 
lism, one must have more than the data on oxygen consumption, that is, on the 
difference between the arterial and venous oxygen content. In fact Stadie has 
reported that in a series of 33 eases of pneumonia (chiefly postinfluenzal ), the 
oxygen consumption was in the usual range for the normal individual, averag- 
ing from 3 to 5 e.e. per 100 ¢.c. of blood. The results are interpreted as indicat- 


ing a normal cardiae output. The fact that oxygen consumption is in the normal 


*From the Department of Experimental Surgery, Cornell University Medical S« 
Received for publication, June 13, 1934. 
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range in pneumonia does not necessarily indicate that the gaseous exchange and 
metabolism in the tissues are normal. It is coneeivable that the heightened rate 
of metabolism and the decreased oxygen tension in the tissues, tend to counter- 
balance and result in fairly normal figures for oxygen differences between 
arterial and venous blood. That there is not sufficient oxygen to support com- 
plete combustion in the tissues is the interpretation which may be placed on the 
findings of inereased lactic acid. An increase in lactic acid in the body fluids is 
one of the results of oxygen want. Palmer® reported an increase in organie acids 
in the urine of certain patients with lobar pneumonia. Part of this increased 
excretion of organie acid was identified as lactic acid by Holten.?. An aeceumula- 


tion of organic¢ acids in the blood was demonstrated by Peters, et al.° and Gervell® 











Fig. 1 X-ray film of Dog 1, with right lower lobe pneumonia. Notice anoxemia in both 
blood and lymph. 


showed that this was partly due to lactic acid. It was thought that further in- 
sight into the question of the extent of oxygen deficiency in the tissues could be 
gained by studying the lactie acid content of the lymph, since this fluid originates 
in intimate contact with the cells, and probably often reflects metabolie changes 
with more sensitivity than does the blood. 


Even in those eases of pneumonia which show anoxemia, no CO, retention 


has been demonstrated in the blood. Binger, Hastings, Sendroy’® made observa- 


ions oO, a group of 30 patients and found that the CO, content varied from 39.3 
to 59.7 volumes per cent, with the average of 49.4. The acid base balance, CO, 
content, and pH, were all found to be normal. 


It oceurred to us, because of the increased lactic acid formed, that there 


might }« a decreased CO, production by the tissues, thus producing a normal pH, 








162 THE JOURNAL OF LABORATORY AND CLINICAL MEDICINE 


as has been found. We determined the CO, content of the lymph in dogs with 
experimental pneumonia. The effect of oxygen therapy on lymph oxygen was 
also determined. 
CHLORIDE RETENTION 

It has long been known that there is a disturbance in the chloride balance of 
the acute stages of pneumonia. The concentration of chlorides falls in both 
serum and urine, with a simultaneous drop in serum base. The conelusion drawn 
from this is that sodium ehloride is stored in tissues in spite of a deficit in the 
serum. It has been shown" that the depletion in serum chlorides cannot be at- 
tributed entirely to low diet, oxygen want, surgical shock, leucoeytosis, or hyper- 


thermia. The situation has been summed up by Sunderman™ in the conelusion 














Fig. 2.—X-ray film of Dog 2, with right lower lobe pneumonia. 


that in the preeritical period pneumonia is characterized by a diminish 


pacity to conserve chlorides when the chloride intake is low, and a dimiui 


capacity to excrete chloride on a high chloride intake. This is not d 
deficieney in renal function, which in pneumonia is only slightly impaired, 
all.1® The apparent storage of chloride on the normal level of intake, cam 
accounted for by the loss of chloride in the sputum or sweat.’? It still 
uneertain whether the retained chloride is stored in increased coneentrat 
certain tissues or whether the chloride which enters the tissue is merel) 
in edema fluid, with the chloride content in approximate equilibrium wit! 
the blood plasma. 
EXPERIMENTAL 

For these experiments, pneumonia was produced in six dogs by b 
insufflation of pneumococcus according to the method of Coryllos ai 
baum."* The injections were made by Dr. Birnbaum, Amytal anesth 
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used. The presence of pneumonia was ascertained by x-ray examination and 
at autopsy. The x-ray photographs are reproduced here (Kies. 1 to 6). At the 
height of the disease, the thoracic duct was exposed, a cannula was inserted, and 


sufficient lymph for study was collected. The cannula was inserted below the 














Fig. 3.—X-ray film of Dog 3, with very severe right lower lobe 
thirty minutes after experiment was finished. Notice how 
blood and lymph. 


pneumonia. Dog died 
low the oxygen tension is in both 














gone Fic. 4. X-ray film of Dog 4, after right lower lobe pneumonia. The pneumonia is nearly 
oa t! lymph oxygen is nearly normal, chlorides are increasing, and lactic acid is di- 
minishir 


level 


at which the pulmonary drainage enters, in order not to contuse any 
changes 


iking place in the body as a whole with those confined to the process in 
the lun To prevent clotting of the lymph, a few erystals of potassium oxalate 
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were inserted into the cannula, and the cannula was filled with oil under which 
the lymph collected. Samples were obtained when desired by withdrawing lymph 














X-ray film of Dog 5, with right lower lobe pneumonia. 


a 








Fig. 6.—X-ray film of Dog 6, after right lower lobe pneumonia. Pneumonia is 
gone, dog is not sick, oxygen tension is nearly normal, chlorides are returning to norma 
CO, tension is yet rather low, while lactic acid content is nearly normal. 





from below the oil layer by means of a syringe, also containing oil. | 
samples were withdrawn from the femoral vein. So far as possible 1 
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measurement of CO,, chloride, and lactic acid concentration, the blood and 
lymph were obtained from these dogs simultaneously. 

In three experiments the dogs were fed high fat diets (cream and olive oil) 
from one to three days before operation, whereas three of the animals had been 
fasted. The chemical procedures used for the analysis were as follows: CO, 
by the Van Slyke and Neill method,'® chloride by the Van Slyke method,’® and 
lactic acid by the method of Friedman, Cotonio and Shaffer." 

DISCUSSION OF RESULTS 

Lactic Acid.—F rom the results tabulated, it can be seen that the lactie acid 
in venous blood in animals ill with pneumonia was not definitely increased above 
the normal (Table 1). Examination of the figures for lactie acid concentration 
in the lymph reveals the fact that it is in every case higher than that in the 
venous blood. In one dog the lactie acid content of the lymph was found to be 
106.9 mg. per 100 e¢.c, This animal was acutely ill, and also had a very low 
plasma chloride. The lymph on which the analysis was done was obtained within 
five minutes after the death of the animal, which probably accounts, at least in 
part, for the high figure reported. 


TABLE I 


BLOOD LYMPH | DIFFERENCE 


DOG ; : IN 
CHLORIDES | LACTIC ACID CHLORIDES | LACTIC ACID CHLORIDES 


Normal ae 10.0 _ 14.8 

Pneumonia, 467.3 17.0 617.7 106.9 150.4 
Pneumonia, 499.4 75 585.0 30.6 85.6 
Pneumonia, : 585.0 13.1 694.9 24.5 109.9 
Pneumonia, 604.3 16.8 579.0 20.9 -—25.3 
Pneumonia, : 585.0 11.0 655.0 15.8 70.0 
Pneumonia, 6 604.3 9.9 599 6 13.3 — 4.7 


Gaseous Interchange in Pneumonia.—From Tables I and II, it can be seen 
that because of the chloride decrease in pneumonia, the CO, content of the blood 
tends to fall to compensate for this loss in acid element, and this action is rein- 
foreed by the lactic acid, which increases in amount. However, the CO, content 
of the blood is often inereased in pneumonia (Table IIT), because of improper 


TABLE II 


BLOOD LYMPH 
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not sick 


68.0 








466 THE JOURNAL OF LABORATORY AND CLINICAL MEDICINE 


ventilation due to rapid breathing. It is then that an inerease in lactie acid is 
important. Table V shows the results of oxygen therapy. Note that 1.3 per cent 
of oxygen is in the lymph, or almost twice as much as normal, This possibility 
of increasing oxygen supply to the cells, especially when anoxemia occurs in 


pneumonia, makes apparent the usefulness of oxygen therapy. 


TABLE III 


Errect or RAPID SHALLOW BREATHING IN PNEUMONIA 


BLOOD LYMPH 


O, Tension. 13.5 volumes per cent 0.42 volumes per cent 
O, Capacity 20.0 volumes per cent 0.99 volumes per cent 
O, Saturation 68.0 per cent saturated $1.00 volumes per cent saturated 
CO, Tension 42.4 volumes per cent 64.00 volumes per cent 


TABLE IV 


CHLORIDES, MG. PER 100 C.c. 


BLOOD LYMPH EXCESS IN 
SERUM (WHOLE) LYMPH 
644 655 l 

650 637 : 

663 737 

640 682 

649 667 


TABLE V 


NORMAL BLOOD LYMPH 


O, Tension 19.5 volumes per cent 0.55 volumes per cent 
O, Capacity 22.15 volumes per cent 0.73 volumes per cent 
O, Saturation 88.00 volumes per cent 75.00 volumes per cent 
(dog under ether) 
CO, Tension 42.40 volumes per cent 43.14 volumes per cent 
After oxygen therapy 
O, Tension 1.31 volumes per cent (mor 
was forced in solution than 
it would normally hold 
After CO, therapy 
CO, Tension (Dog breathed faster) 35.89 volumes per cent 


Chlorides.—The figures for chloride concentration are tabulated for a series 
of five normal dogs. (Table IV.) In four instances the concentration in the 
lymph exceeded that in the blood plasma, the actual difference being from 11 to 
74 mg. per 100 ¢.c. Of the analysis on the six dogs with pneumonia (Table !! 
in four instanees the lvmph chloride exceeded the blood concentration, being 
from 70 to 150 mg. per 100 ¢.c. more than the plasma chloride, the differcnece 
between the lymph and the blood plasma being higher in pneumonia than in 
normal dogs, both lymph and plasma chloride concentration were lower on 
the whole than were found in normal animals. 


It seems, therefore, that the chlorides which are lost from the blood stream 


are not stored in the body fluid about the cells, because in such a ease, the ly) ph, 
which is a part of this fluid, would have more chloride than normal, and this coes 


not occur. What is more probable is that the exudation of blood elements during 
‘ore 


the consolidation of the lung carries with it the chlorides, which are ther 
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lost to the general circulation and the cells. After the erisis the chlorides in- 


erease because of the absorption of the pneumonie process. 
SUMMARY 


1. The lactic acid increase in pneumonia is a chemical phenomenon by 
which the loss of the chloride radical is neutralized. The decrease in CO, 


content is another method, but too often, because of shallow breathing and 


improper aeration, this CO, is increased in pneumonia. It is then that the 


increase in lactie acid is most important. 
2. Oxygen therapy more than doubles the oxygen tension in lymph. 
3. Chloride decrease in pneumonia is due to chloride retention in the exuda- 
tion of the pneumonic lung. When consolidation disappears, chloride returns 


to the blood and lymph beeause of absorption of the pneumonic process. 
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EXPERIENCES WITH THE GRUSKIN SKIN TEST FOR THE 
DIAGNOSIS OF CANCER* 





M.D., PHILADELPHIA, Pa. 


A THIS hospital a group composed of specialists in the various fields in 
medicine (internists, surgeons, gynecologists, pathologists, radiologists, ete. 
‘ares for all cases of known or suspected malignancy, and meets regularly once 
a week to discuss the interesting or puzzling cases. It was the opinion of this 
group that the Gruskin skin test for the diagnosis of cancer should be given a 
trial to determine whether it is sufficiently reliable to be adopted as a routine 
diagnostic procedure. A committee of three, the authors of this paper, was, 
therefore, appointed to investigate its merits. 

In order to eseape a false start, Dr. Gruskin’s cooperation was secured, and 
he kindly consented to furnish the necessary antigen. Throughout the investiga- 
tion the tests were performed with 17 antigens made by him. Dr. Gruskin also 
gave several demonstrations of the correct technie of the test, familiarizing us 
with the fine pseudopods supposed to be characteristic of the positive reaction, 
and acquainting us with those conditions under which he believed the test to be 
unreliable. He was also good enough to interpret some of the early results. 

Technic.—The technie resembles that employed in allergie work, although 
the resulting reactions are not at all comparable in intensity. A +++ Gruskin, 
for example, would be no more than a + reaction to ragweed pollen. The 
technic demonstrated by Gruskin was carefully followed: 0.2 ¢.c. of the first 
antigen, and 0.1 ¢e.c. of the later antigens, said to be stronger and better be- 
eause of the lessened bulk, were injected intradermally into the skin of the arm 
of the suspect with a 27 gauge hypodermic needle. From fifteen to twenty sec- 
onds were required for the injection and, in those cases regarded as positive, the 
blanched wheal resulting from the injection soon became reddened and very 
delicate pseudopods could be observed at its periphery in from five to ten min- 
utes. The results were expressed as 0 or +, ++, +++, and +++44 according to 
the intensity of the reaction. A total of 199 tests upon 174 individuals was 
made, each test being checked by two observers. 


Control Cases.—Control tests were made upon seventy-one patients (50 


tests) suffering from a variety of chronic, nonmalignant diseases (see 
Table I) and 14 doctors and nurses in supposedly good health; 74.1 per cent 
of these tests proved negative. Of 22 positive reactions (ineluding seve: 

and one +++) among the controls, 8 were in presumably healthy nurses. Two 
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patients with parotid tumors gave negative reactions, while a third ease of 
parotid tumor gave a negative reaction upon the first test and a ++ upon a 
later one. Negative tests were also obtained in one case of giant cell tumor, one 


of Hodgkin’s disease and two of lymphatic leucemia. 


TABLE I 


CONTROL SERIES 


NUMBER 
DIAGNOSES CONFIRMATION NUMBER CASES egg am 
GRUSKIN TESTS 
Neg. Pos. 
Normals Clinical : 11 s 
Tuberculosis X-ray 
Lupus vulgaris Biopsy 
Syphilis Wassermann 
Aneurysm X-ray 
Abscess X-ray Oper. 
Cellulitis Clinical 
Arthritis X-ray 
Endometritis Biopsy 
Cholecystitis X-ray Oper. 
Osteomyelitis X-ray 
Osgood-Schlatter’s disease X-ray 
Duodenal ulcer X-ray 
Chronic tonsillitis Clinical 
Reetal stricture Clinical 
Abortion Clinical 
Chorea Clinical 
Hyperthyroidism Clinica] 
Intestinal adhesions Oper. 
Fracture X-ray 
Lymphatie leucemia Blood 
Pernicious anemia Blood 
Diabetes Clinical 
Coronary disease Clinical 
Cardiorenal disease Clinical 
Macrodactyly X-ray 
Warts Clinical 
Uterine fibroids Clinical 
Osteoma X-ray 
Hodgkin’s disease Biopsy 
Giant cell tumor X-ray 
Parotid tumor Clinical 
Fibroadenoma of the 
breast Biopsy 


» 


1 
] 
: 
1 
5 
: 
] 
] 
] 
l 
I 
] 
2 


74.1% 
Negatives 


_ 


Totals 


YValignant Cases.—These consisted of 103 known cases of cancer in which 
the diagnosis had been confirmed by a biopsy, or in which it was clinically evident 
through the oeeurrence of metastases, by observation at laparotomy or through 
X-ray examinations. Subgroups have been formed to contain cases of cancer 
confirmed by biopsies, which had had no radiation treatment and others also 
confirmed by biopsies, but which had received some form of irradiation. 

We have conscientiously tried to follow Gruskin’s directions in making the 
tests, avoiding all cases showing contraindications which result from altered met- 
abolic states such as dehydration, jaundice, irradiation, and fever. Although 
Gruskin warns against performing the test in individuals shortly after treat- 
ment by x-ray or radium, we obtained a higher percentage of positive results 
in them than in those who had had no radiation therapy. 
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In 32 cancer cases confirmed by biopsy and already under x-ray or 
radium treatment, 34 tests gave 82.3 per cent positive and 17.7 per cent negative 
reactions. One ease yielded an ambiguous result, and another differed in the 
strength of the reaction, according to the antigen used. In a group of 27 known 
cancer cases that had never received any form of irradiation, 32 tests gave 68.7 
per cent positive and 31.3 per cent negative reactions, In a group of 20 eases, 
in which the diagnosis of eancer was clinical only, and in which there had been 
no irradiation, of 22 tests, 81.8 per cent were positive and 18.2 per cent nega 
tive. In 24 patients who had been irradiated and in whom the diagnosis of 
eaneer was elinically outspoken, 26 tests gave 69.2 per cent positive and 30.8 
per cent negative results (Table II). A total of 114 tests in 103 cancer eases 
gave 86 positive and 28 negative reactions. In the 86 positive tests there were 


only 21 and three reactions. 


TABLE IT 
MALIGNANT SERIES 


GRUSKIN TESTS ad _ PER CENT 
rOTAL TESTS ; 
POS. NEG. POSITIVES 


Carcinoma 
Confirmed by biopsy 
Irradiated 


Carcinoma 
Confirmed by biopsy 
Not irradiated 


Carcinoma 
Clinically confirmed 
Irradiated 


Carcinoma 
Clinically confirmed 20 
Not irradiated 


Totals 103 


The average percentage of accuracy for the entire series of 199 tests, in- 
cluding both positive and control series, was 74.8 per cent (Table IIL). How- 
ever, duplicate determinations were made in 10 individuals and in 3 of them 


the result changed from positive to negative or vice versa. 
TABLE IIT 
ToraL SERIES 


CORRECT PER CENT 
RESULTS ACCURACY 


CASES TOTAL TESTS 


Controls 71 85 Negatives 63 
Carcinomas 103 114 Positives 86 
Totals 174 199 149 


Intensifying the Reaction—As pointed out by Gruskin, difficulty is 
countered in the application of the test in ecachetic and dehydrated individ 


Many times a reaction suggesting malignancy appeared but disappeared so 


idly that it had to be read ‘‘plus-minus’’ and regarded as negative in the 
culation for percentage accuracy. It was suggested by Dr. B. P. Widm 
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Chief Radiologist, that if wet dressings were continuously applied to the skin 
for twenty-four hours before the test, the local dehydration might be overcome, 
and the measure did seem to be of some value in the few eases in which it was 
tried. 

The occurrence of an unusually marked reaction to the test in a patient 
who had just received an intravenous injection of ‘‘Synadol,’’ a proprietary 
remedy containing emetine and various lipoids, suggested that it might be 
used as a means of intensifying the reaction. The Gruskin antigen itself was 
tried as an intensifying agent by immediately following the endodermal in- 
jection of the antigen by a subcutaneous injection of 0.5 ¢.c. of the same 
antigen. Within twenty-four hours the patient experienced itching of the 
skin and repetition of the intradermal test performed at that time produced 
more distinet reactions in several cases. In one case a typical urticaria, 
localized to one arm, followed the second test. Control cases did not react 
similarly. We are unable to explain satisfactorily the intensification by these 
means, for the interval between the injection and subsequent test is too short 
to permit true tissue sensitivity to develop. 

Discussion.—Unquestionably any test which will aid in the early diagnosis 
of cancer should be a distinct adjunct in the institution of early treatment, and 
so assist in the cure of the disease. Such a test, however, should be so simple 
as to be easily performed and so reliable as to be superior to all other diagnostic 
measures. From our experience the ‘‘Gruskin skin test for caneer’’ does 
not fulfill these specifications. 

Gruskin declares this to be an ‘‘allergie reaction.’’ He supposes that tu- 
mors consist of embryonal cells that are foreign to the body of the host, pre- 
sumably beeause all embryonal cells should eventually cease vegetating, mature, 
differentiate and become useful and specialized members of the body. In neo- 
plasia there is supposed to be an anaplastie return to the embryonal state as 
shown by the unlimited vegetative cellular activities, and the multiplying cells 
have been shown to have unusual metabolie requirements and to give off un- 
usual metabolic products as compared with adult specialized cells. These 
products, resembling those of growing embryonal cells, are also supposed to be 
abnormal to the adult body, and entering the blood to effect a kind of sensitiza- 
tion and the formation of an antibody that is supposed to be a factor in the 
reaction constituting the test. 

He also assumes that various types of embryonal cells emit such differing 
chemical sensitizing products (‘‘foreign protein of embryonie character’’) as to 
permit of the identification of different types of tumor by the use of antigens 
made from different types of embryonal tissue. For example, for the identifica- 
tion of cancer the so-called antigen is made from embryonal liver, for sarcoma 
from umbilieal cord. 

Ve eannot agree that there are essential differences between embryonal and 
aduli cells other than ean be accounted for by their differing activities, growth 
and multiplication preponderating in the former, and secretion, contraction, 


nerve impulse transmission, ete., in the latter. For these activities slightly 


differ nt quantities and qualities of foods may be required, and from them 
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slightly different qualities and quantities of waste products may be given off, 
but all of them are native to the body by which they are furnished and easily 
dealt with by the body accustomed to get rid of them. It is, therefore, not to be 
imagined that their presence in an infinitesimal amount could effect a ‘‘sensi- 
tization’’ of the whole body to the future admission of an antigen supposed to 
be essentially the same material. 

It is also entirely in error to suppose that cell multiplication is indicative 
of embryonal character in the sense used by Gruskin. There are always multi 
plying cells in the epiderm, and considering the ten or more square feet of 
the body covering, their number should be quite as great as that found in a 
skin eanecer, yet they effect no sensitization. Each month the formation of 
new parenchyma in the female breast necessitates an enormous cell prolifera- 
tion resulting in as many cells as would be found in a small mammary eaneer, 
yet without any sensitization. As Gruskin represents the test as useful for the 
diagnosis of cancer so early in its development as to escape detection by other 
methods, it may be inferred that an extremely small number of cells may 
be sufficient to effect the sensitization. How many cells are required to do that? 
If an extremely small number will suffice, why do negative results frequently 
occur when large cancers are present? 

Noting that patients in the best of health occasionally give positive reae- 
tions, and that one or two of his cases, behaving in this paradoxical fashion, were 
the descendants of cancerous ancestors, Gruskin concludes that the test not only 
reveals the presence of existing cancer, but also may foretell the future proba- 
bility of cancer. In other words, the test that is to be depended upon for the 
immediate diagnosis of the disease may only be indicating its future and remote 
possibility. Such an unfortunate admission destroys the value of the test. We 
want to know whether the patient has cancer now, not that he may get it twenty 
years hence. As out of any number of normal persons questioned, some would 
undoubtedly be found to descend from carcinomatous ancestors, the assumption 
that such descent is sufficient to explain the paradoxical positive reactions in the 
healthy, seems to be no more than a forced attempt to escape from a difficulty. 


But this is not all; the reactions of immunity and allergy are among the 


most specific known, so it becomes necessary to consider carefully the so-called 


antigens employed in the prosecution of the test. According to the directions 
given by Gruskin, they are prepared from the embryonic livers of calves, sheep 
or pigs in the second month of fetal life. The liver substance is separated from 
its capsule, washed in water to remove as much blood as possible, and then 
vigorously shaken with water in an Erlenmeyer flask to separate the cells from 
the fibrous tissue. The suspension of cells is then centrifuged at high speed and 
the cells repeatedly washed with water until free from all traces of blood. The 
wet cells are then rubbed up with twenty volumes of N/10 NaOH, allowed to 
stand for twenty-four hours, after which the reaction is adjusted to pl! 6.8 
with N/10 HCL. 

From the experiences of our friends and ourselves, this ‘‘antigen’’ is ex- 
tremely difficult to make and its originator finds it no less so. In the first place 
one should not be deceived into supposing that it can be satisfactorily mae of 
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the livers of pigs. When so made it usually will not work, probably because 
of the presence of ‘‘too much fat.’’ To make it from other livers is diffi- 
cult because little bovine and ovine embryos are very difficult to get. But 
when all of these difficulties are overcome, there is no method of titration by 
which its usefulness can be measured or the quantity necessary to produce the 
reaction determined. Gruskin himself frequently said that the antigens were 
‘‘no good’’ or ‘*too weak,’’ and from him came a succession of 17 antigens, some 
of which when used on patients previously tested, gave results contrary to those 
obtained with another antigen. 

The antigen is, therefore, too variable a reagent to be depended upon, but 
it is not only variable, it is also fantastic. We have told what it is, but let us now 
see how it is supposed to act. On very doubtful grounds, it is assumed that 
eancer cells through anaplasia become embryonal cells. Although originally 
homologous, they now become rebellious aliens, resented and combated by the 
normal struetures of the body by which they are surrounded. This, it is further 
assumed, results in such a disturbance of the whole body that it not only becomes 
keenly sensitive to their presence and products, but it also becomes sensitive to 
exogenous heterologous proteins derived from animals of sueh various and 
widely divergent types as cattle, sheep, and hogs. 

This concept seems to be so contrary to all of the known facts of blood re- 
lationship, specific precipitation and allergy as to be unimaginable. If the ex- 
tracted protein, constituting the ‘‘antigen’’ is an embryonal extract, if can- 
eer cells are also embryonal, and if the latter can be conceived to have sensitized 
the body to embryonal substance, it would not follow that the former would 
react with the latter. The embryonal extract used in the ‘‘antigen’’ is more than 
an embryonal extract; it is an embryo sheep extract or calf extract or pig ex- 
tract. The phylogenetie divergence of these animals is from the very beginning. 
The ovum of an animal of one group cannot be fertilized by the spermatozoa 
of another group; the tissues of one kind, whether embryonal or adult, will not 
live if transplanted into another kind; the blood of one kind eannot by trans- 
fusion support the life of another kind. 

But Gruskin’s imagination goes still further; the antigen for eancer diag- 
nosis is an epithelio-antigen and its alleged specific reaction is demonstrable only 
in the ease of malignant tumors, because their cells acquire and maintain an 
embryonal character through anaplasia. It will not react in the ease of benign 
epithelial tumors, because these cells not being anaplastie and embryonal, dif- 
ferentiate and mature. If there is any tumor that contains embryonal epithe- 
lium, it is the mixed tumor of the parotid, yet it does not consistently react 
positively. 


“hould it be desired to make a diagnosis of sarcoma, it becomes necessary 


to en:ploy a connective tissue antigen. To meet this requirement Gruskin has 
selecied the umbilical cord as the appropriate embryonal source of the anti- 
gen, preparing it in much the same way as was described above. 

Kut is the umbilical cord an embryonal tissue in the sense in which Gruskin 
uses tiat term? It is a completed and perfect structure, does not continue to 
grow »eyond a certain point and never produces anything other than itself. At 
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the time of birth it is already mature, inactive and its cells deeadent. Does it, 
therefore, conform to the requirements for the antigen? But if it be embryonal 


in the required sense, is it of a quality specifie for reacting with embryonal 


connective tissue only? The umbilical cord is composed of an ectodermal mem- 
brane, amnion, on the outside; in it are vestiges of the volk sae and allantois, 
both endodermal and all that remains are the blood vessels and jelly of Wharton, 
the former mesodermal, the latter uncertain in origin. With a mixture of ecto- 
dermal, mesodermal and endodermal derivatives, how ean it be specifie for sup- 
posedly embryonal mesoblastic tumors, sarcomas? 

But behind all this lies a more profound biologie defect, for the whole 
scheme is founded upon certain assumptions that are oneologically unsound. We 
have become accustomed to employ the words ‘‘carcinoma’’ and ‘‘sareoma’’ so 
familiarly that they have come to imply more knowledge than is justified by the 
facts. Carcinomas and sarcomas are clearly separated in theory but not in 
fact. The sarcoma group is extremely vague and puzzling and has been sub- 
ject to many subtractions in recent years, and will be subject to many more, no 
doubt. For example, melanotic sarcoma has ceased to exist beeause of the in- 
compatibility of the usage of a name (sarcoma) usually implying a tumor of 
mesodermal origin, for a tumor that is almost certainly of ectodermal origin; 
of the tumors of the lungs and prostate formerly called sareomas, many are now 
regarded as carcinomas. Almost the whole oncologiecal classification and nomen- 
elature is in a confused state that affords such evidence of present ignorance of 
the origin and nature of the tumors themselves as to make it impossible that 


such specificity as the Gruskin test presupposes can obtain. 
PRACTICAL QUESTIONS 


The adequacy and inadequacy of the test may be judged by the way in 
which it seems advisable to answer the following questions: 

1. In how many cases can the diagnosis of eancer be correctly made by 
the Gruskin test when all other methods of diagnosis have failed? The number 
must be very small for of our 27 eases proved by biopsy to be suffering from 
eancer, not yet subjected to irradiation by x-rays or radium and appropriate 
for the test from every point of view, only 68.7 per cent reacted positively. 

2. In ease of a suspected invisible internal cancer should the patient be ad- 
vised to undergo a laparotomy or other operation beeause the Gruskin test is 
positive? In view of the fact that out of 14 young persons in perfect health 
and above any suspicion of cancer, 8 gave positive reactions, the answer to this 


question ought to be an emphatie NO. 
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OBSERVATIONS ON INTESTINES OF RATS FED INERT MATERIALS* 


CHARLES-FRANCIS LONG, M.D., JoHN A. KouMer, M.D., AND WILLIAM A. SWALM, 
M.D., PHILADELPHIA, Pa. 


es centuries inert materials notably kaolin, have been added to the diet 
of human beings suffering from diarrhea of various sorts... Long empiric 
history and continuing use would bespeak the fact that these inert bodies fulfill 
their purposes in the hands of physicians. In the recent medical literature 
untoward effects have been reported through using kaolin in the human being 
and in the experimental animal.” 

This paper will report laboratory studies conducted with white rats, ob- 
serving the effects of various inert materials upon their intestinal tracts after 
varying lengths of time. Rats were chosen because they will eat almost any- 
thing, and diets analogous to the human being could be constructed for them. 
Furthermore the most severe criticisms of large doses of kaolin as a medicament 
have come from the rat feeding experiments of Fredrick Hoelzel of Chieago.* 
He points out that in many instances the admixture of kaolin in the proportion 
of 2 to 1 with the diet causes polyposis of the intestinal mucosa. He believes 
the mechanism of their production to be as follows: 

The kaolin causes retarded movement of the fecal mass along the gut, result- 
ing in long contact with one section of the mucous membrane. Gas pockets form 
in the feees which move toward the periphery and cause a dimpling or pitting 
of the feeal surfaces. As this gas is absorbed or slips out the mucous membrane 
is sucked into or falls into the pit and thus forms a polyp providing there is a 
lapse of from six to twenty-four hours in which the fecal mass remains in situ. 
According to Hoelzel one-third of the rats on such a regime may develop sessile 
or pedunculated polyps. 

Through the kindness of Dr. John A. Kolmer and the Research Institute 
of Cutaneous Medicine, rats were made available for a similar study in a small 
series of animals, using not only plain kaolin but in addition kaolin in a sus- 
pension of aluminum hydroxide gel, cellulose and bran. One obvious criticism 
of the work of Hoelzel is the overwhelming amount of inert material used in 
some of his experiments, so we also observed the effects of dosage more nearly 
commensurate with human dosage on the basis of average weights. At the end 
of the experiment using 87 rats, we found several objections to the results which 
will bh: pointed out later, so a second group of 27 rats was observed for four 
weeks to check the moot points in the first group. 

We aecepted for the purpose of the experiment Hoelzel’s conception that 


pittine of the rat feces indicates gas pocketing during stasis and potential 


ym the Gastro-Intestinal Clinic of the Department of Medicine, Temple University 
chool and the Research Institute of Cutaneous Medicine, Dr. John A. Kolmer, Director. 
eived for publication, June 15, 1934. 
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mucosal harm, but we have relied solely on autopsy findings for conclusions as 
to the harmfulness or harmlessness of the inert bodies. Our work lends itself 
rather well to tabulation which will be more informative than a long written 


account. The diets used in the first group of rats were as follows: 


(1) Hoelzel Diet: 5) MeCollum’s Stock Diet: Semi-Rough 
30 Parts protein (com’] casein) Whole wheat flour 65.5% 
3 Parts cod liver oil (fat and vitamin Casein 15.0% 
A) Whole milk food 12.0% 


5 Parts dry yeast powder (vitamin B Butterfat 5.2% 
60 Parts cornstarch Caleium carbonate L5% 
2 Parts NaCl NaCl 0.8% 
Smooth Diet (Weirda’s) 

18 Parts protein (com’l casein) 
23 Parts lard or butterfat (lard used Buckwheat 25% 
53 Parts sugar or cornstarch (cornstarch Oats 10% 


Rolled oats 21% 


Normal Rat (Researeh Institute 


used ) 
4 Parts Osborne and Mendel’s salt mix Sunflower seed 4% 

ture Cracked corn 10% 
Supplement with 1 gm. yeast daily 
Supplement with 5 drops cod liver oil 

daily 


OBSERVATIONS 


1. Rate of Fecal Passage.—The addition of massive doses of inert materials 
to the diet of rats, as near as possible equal in weight, resulted in a definite 
increase in the number of fecal pellets passed as compared with the control series 
(compare with Table VI). In this respect the materials used stand as follows: 
(1) powdered cellulose (Table IIIT); (2) kaolin (Table I); (3) flaked cellulose 
(Table IIT); (4) bran (Table V); (5) kaolin in aluminum hydroxide gel (Table 


TABLE I 


5 WEIGHT 
DIET ‘ . —_ 
PITTING PARASITE GAIN + AUTOPSY FINDINGS 
DAYS . 
LOSS —- 


A. 1 Part Hoelzel Diet Plus 2 Parts Kaolin 
33 717 143 (19.9%) | In liver -30 gm. |No lesion 
38 833 147 (17.5%) In small intestine |- 8 gm. |No lesion 
46 1,081 180 (16.6%) In small intestine +25 gm. |No lesion 
1,369 214 (15.6%) 0 —14 gm. | No lesion 
73 1,607 262 (16.3%) |In small intestine | + 5 gm. |No lesion 
24 485 100 (20.6%) 0 — 3 gm. |Hemorrhagic ulcer 
large intest 
Summary: 6,092 (1,046 (17.2%) 4 
B. Hoelzet Diet Plus 0.9 Gm. Kaolin (Human Rat Dose) 
1 114 3 (2.6%) 0 +31 gm. | No lesions 
2 . 161 0 Small intestine +42 gm. | No lesions 
3 267 2 0 +32 gm. | No lesions 
Summary: 542 5 (0.9%) 1 
C. Hoelzel Diet Plus 1.8 Gm. Kaolin (Human Rat Dos 
4 23 80 2 (2.5%) 0 +42 gm. | Died, no k 
5 52 190 (2.1%) 0 +12 gm. | No lesions 
6 73 359 3 (0.8%) |In liver +58 gm. | No lesions 


‘Summary: 629 9 (1.4%) 
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IV). However, it will be easily noted that when the dosages were reduced to 
those used in human clinical practice, the rate of fecal passage in every instance 
was normal. The faster fecal rate is possibly a function of both increased water 
adsorption and mucosal stimulation. 


TABLE II 
WEIGHT 


PITTING PARASITE GAIN 4 AUTOPSY FINDINGS 


LOSS - 


DIET 
DAYS 


_1 Part Normal Diet Plus 2 Parts Kaolin (Four Days Only) Then 11% Parts Normal Diet 
Plus 1% Parts Kaolin ,and Carrot Twice Weekly 


1 (a) f Died of heat and 
545 56 (10.2%) 5 gm.| inanition. No 
lesion 
No lesions 
766 93 (10.8%) +15 gm. |No lesions 
Died of heat and 
1,504 198 3.1% 0 inanition. No 
lesion 
3 (b) 21 No lesion 


Summary: 2,815 347 (12.4%) 0 


B. 1 Part Normal Diet Plus 1 Part Kaolin Plus a Carrot Twice Weekly 
875 99 (10.2%) 0 +22 gm. \No lesion 
Died of heat and 
111 (11.8%) Small intestine 42 gm. inanition 
No lesion 
Died of heat and 
1.094 104 ( 9.0%) Small intestine 5 -| inanition 
6 (b) 21 Died. No lesion 
Summary: 2,900 314 (10.8%) 


SuMMARY OF TABLE III 


. Six rats fed 1 part Hoelzel diet plus 2 parts powdered cellulose for a combined period 
of 116 days passed 3,951 feces of which 60 (1.5 per cent) were pitted. One polyp 
was found situated in the large intestines. Two parasites were found. 


Twelve rats fed 1 part Hoelzel diet plus 2 parts flaked cellulose for a combined period of 
sixty-two days passed 940 feces without pitting. No lesions were found but there 
were 5 parasites. 


Three rats fed 9 parts Hoelzel diet plus 1 part flaked cellulose for a combined period of 
forty-five days passed 419 feces without pitting or lesions. Two parasites were 
found. 


» 


. Three rats fed 8 parts Hoelzel diet plus 2 parts flaked cellulose for a combined period 
of fifty-two days passed 462 feces without pitting or lesions. One parasite was 
found. 


Production of Pitted Feces.—There was no pitting of the feces of the 
control rats on the Hoelzel and normal diets (Table VI), laying at rest our 
anxiety that the pitting might be really indentations made by the rat’s feet. 
Nor was pitting seen in those rats receiving flaked cellulose (Table IIIT) or bran 
Tabie V). Curiously enough one rat each on Weirda’s diet and MeCollum’s 
diet showed a slight amount of pitting (Table VI). 

Pitting was most marked after massive doses of kaolin (17 per cent, 12.4 
per cent, 11 per cent) (Tables I and IT). Second to plain kaolin stood kaolin 
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in aluminum hydroxide gel (7.4 per cent) (Table IV). Powdered cellulose 
caused only 1.5 per cent pitting (Table IIT). 

When the dosage of inert material was reduced to more nearly the propor 
tionate human dose, pitting was reduced to 1 per cent and 1.4 per cent for 
kaolin (Table 1) and 0.5 per cent and 0.0 per cent for kaolin in aluminum 
hydroxide ve] (Table lV . 

3. Production of Lesions.—Our results were in marked eontrast with those 
of Hoelzel. No polyps were produced in any of the kaolin studies. The single 
polyp discovered oceurred in a rat on one part Hoelzel diet plus powdered cellu 
lose 2 parts, autopsied on the thirty-ninth day (Table III). Three hemorrhagic 
ulcers of the large intestine were discovered (Tables I, IV, and VI), but since 
one occurred in a control rat, the Inert material in the diet must be exonerated 
in their production. 

At the conclusion of the experiment it was found that 35 of the 87 rats were 
infested with a nematode parasite and that the arithmetical caleulations of the 
smaller dosages had been inaccurate. Consequently, it was thought wise to re- 
study the problem of kaolin and kaolin in aluminum hydroxide gel using a series 
of 27 earefully selected rats, including new controls. The rats were provided 


by the Wistar Institute of Anatomy in Philadelphia. They were carefully 


TABLE IV 


WEIGHT 
FECES PITTING PARASITES GAIN 4 AUTOPSY FINDINGS 


LOSS 


DIET 
DAYS 


1 Part Hoelzel Diet Plus 2 Parts Kaolin 20 Per Cent in Aluminum Hydroxide Gel 


34 375 } 6% ) 0 +17 gm. |Uleer in large in 
testine 
38 334 25 (7.7%) 0 +24 gm. |No lesions 
460 39 (8.4%) 0 +57 gm. |No lesions 
52 529 39 (7.3%) 0 +33 gm. | No lesions 
59 532 34 (6.5%) 0 +24 gm. | No lesions 
73 688 46 (6.6%) 0 +76 gm. No lesions 
Summary: 2,918 217 (7.4%) 0 


B. 1 Part Hoelzel Diet Plus 1.8 c.c. Kaolin 20 Per Cent in Aluminum Hydroxide Gel 
(Double Human Rat Dose) 


34 47 0 0 +12 gm. |No lesions 
38 15$ 1 (0.07%) In small intestine | +42 gm. /|No lesions 
<4) » 


62 (0.3% ) 0 +68 gm. |No lesions 


l 
3 


Summary: 598 3 (0.5%) l 
C. 1 Part Hoelzel Diet Plus 3.6 c.c. Kaolin 20 Per Cent in Aluminum Hydroxide G: 
Quadruple Human Rat Dose) 


4 38 é 0 0 +26 gm. |No lesions 
5 52 0 0 +57 gm. |No lesions 
6 52 36: 0 In liver +78 gm. |No lesions 


Summary: 16 0 


SUMMARY OF TABLE V 
Three rats fed one part Hoelzel diet plus 2 parts prepared bran for a total of six 
days passed 725 feces without pitting or lesions. One parasite was found. 


Three rats fed 1 part Hoelzel diet plus 2 parts milled bran for a total of thirty-tw 
passed 273 feces without pitting or lesions. All had parasites. 





LONG ET AL.: OBSERVATIONS ON INTESTINES OF RATS FED INERT MATERIALS 479 


TABLE VI 
First SERIES 
WEIGHT 
PITTING PARASITES GAIN 4 AUTOPSY FINDINGS 
LOSS - 


DIET 
DAYS 


Control, Smooth Diet (Weitrda) 


7 0 In liver + 6 No lesions 


14 ( 0 + 5 No lesions 
24 1 (1.1%) In liver No lesions 
Summary: 
Control, McCollum’s Stock Diet 
7 In liver + 6 gm. |No lesions 
14 +23 gm. |No lesions 
6 24 33 ‘ In liver +25 gm. | No lesions 
Summary: 2 2 (0.4%) 2 
' Control, Smooth Diet (Weirda) Plus Iron Citrate 
27 - No lesions 
71 4 gm. |Uleer of cecum 
i 


80) gm.|No lesions 


Summary: 178 


D. Control, Milk Twice Daily Plus 3 Drops Viosterol (Six Days), Then Drop Viosterol 
(Six Days) 
In small intestine 7 . No lesions 
Intestine No lesions 
12 oy 0 ) No lesions 


Hoelzel Diet 
Small intestine + 4 gm. |No lesions 
0 11 gm. | No lesions 
Small intestine 37 gm. |No lesions 
In liver +27 gm. |No lesions 
+11 gm. | No lesions 
+30 gm. |No lesions 


Summary : 


SECOND SERIES 
A, Control, Normal Laboratory Rat Diet 
3 7 0 . No lesions 
10 0 . No lesions 
16 9% 0 No lesions 
4 93 0 2% No lesions 
Summary : 382 0 
Controls, Hoelzel Diet 
28 0 0 + 9 gm. | Negative 
28 ; 0 0 1 gm. | Negative 
28 3 0 0 31 gm. |Gas distention 
small intestine 
28 ) -49 gm. |Gas distention 
small intestine 
28 No gain | Negative 
or loss 
98 0 — 9 gm. | Negative 
nmary: 0 od 
C. Wistar Diet Controls, Wistar Diet 
28 55 0 0 +55 gm. | Negative 
28 356 0 0 +52 gm. | Negative 
28 ‘ 0 +83 gm. | Negative 








Summary: : 0 
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TaBLE VII 
WEIGHT 
PITTING PARASITES GAIN + | AUTOPSY FINDINGS 
LOSS 
1 Part Hoelzel Diet Plus 2 Parts Kaolin 
28 1,141 74 (6.4%) 0 18 gm. Negative 
28 944 94 (1.01%) 0 26 gm. Cyst in liver 
28 970 59 (6.0%) 0 22 gm. Negative 
Summary : 3,055 227 (7.0%) 0 
Hoelzel Diet Plus 0.140 Gm. Kaolin Per Rat Per Day (Double Human Rat Dose) 
28 198 0 0 + 1 gm. Negative 
28 184 3 (1.6%) 0 3 gm. Negative 
28 150 0 0 5 gm. Negative 
Summary: 532 3 (0.5%) 0 
Wistar Diet Plus 0.140 Gm. Kaolin Per Rat Per Day (Double Human Rat Dose) 
1 28 473 0 0 +45 gm. Negative 
2 28 406 0 0 +42 gm. Negative 


3 28 409 0 0 +37 gm. Negative 


Summary: 1,288 0) 0 


TABLE VIII 


DIET WEIGHT 
NO. one : FECES PITTING PARASITES GAIN + AUTOPSY FINDINGS 
AYS 
LOSS - 


' 
1 Part Hoelzel Diet Plus 2 Parts Kaolin 20 Per Cent in Aluminum Hydroxide Gel 
28 568 28 (4.0%) 0 +13 gm. Polyp 
28 608 31 (5.0%) 0 1 gm. Negative 
6 28 632 21 (3.0%) 0 -13 gm. Negative 
Summary: 1,808 80 (4.0%) 0 
Hoelzel Diet Plus 9 Drops Kaolin 20 Per Cent in Aluminum Hydroxide Gel Per Rat Per Day 
(Double Human Rat Dose) 
28 206 1 (0.4% ) 0 + 1 gm. Negative 
28 14] 0 0 8 gm. Cyst in liver 
6 28 220 1 (0.4%) 0 16 gm. Negative 
Summary: 567 2 (0.38%) 0 
Wistar Diet Plus 9 Drops Kaolin 20 Per Cent in Aluminum Hydroxide Gel Per Rat Per Day 
(Double Human Rat Dose) 


28 365 0 0 +28 gm. Negative 
28 437 0 0 +46 gm. Cyst in liver 
6 28 344 0 0 +39 gm. Negative 


Summary: 1,146 0 0 


checked for ova and parasites in the feces before commencing with the experi- 
ment and in addition to the Hoelzel diet, a control series was placed on the 
Wistar diet as follows: 

Wistar Institute rat food Mixtures 1, 2, and 3 were used in succession. 
These rat food mixtures consist of fish, meat, and fresh vegetables. In addition 
milk, eod liver oil, lettuce, and hard boiled egg were fed three times per week. 
All rats in this series lived to and were autopsied on the twenty-ninth da) 


OBSERVATIONS 


1. Rate of Fecal Passage-—The same speeding up of fecal rate was joted 
in this as in the previous series when massive doses of the inert bodies wer: used 
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(compare Tables VII and VIII). When the dosage was reduced to that pro- 
portionate to the human being, the rate was again normal. 

2. Pitting of Feces——Using massive doses of kaolin, the pitting was 7 per 
cent: using kaolin in aluminum hydroxide gel, the pitting was 4 per cent. No 


pitting was seen in rats fed either substance in amounts ecaleulated to be double 


the human dose on Wistar diet (Table VII), but pitting was observed in 0.5 per 
cent and 0.3 per cent of feces in rats on this same dosage with the Hoelzel diet 
(Table VII). 

3. Production of Lesions.—One polyp was found after twenty-eight days in 
a rat fed one part Hoelzel diet plus two parts kaolin in aluminum hydroxide gel 
(Table VIII). No parasites were found, but there were three liver eysts. 


DISCUSSION 


We have not been able to produce lesions as frequently as Hoelzel, since we 
found only two polyps in a total of 114 rats autopsied. We cannot agree that 
pitting occurs during feeal stasis, for it was most marked where the feeal rate 
was fastest. We do agree with Hoelzel that massive doses of any inert bodies 
may produce lesions in the intestines of rats, but we find no instance from our 
work in which this occurred in dosage double that used in ordinary human 
therapy. 

SUMMARY 


1. It is stated (Hoelzel) that feeding large amounts of kaolin and other in- 
ert substanees predisposed to pathologie effects in the intestinal mucosa with 
special reference to the production of polyps. 

2. Rats fed various inert bodies in large and small doses were autopsied at 
varying intervals together with suitable controls. 

3. The results warrant the statement that massive doses of any inert bodies 
speed the rate of fecal passage; using small doses this rate remains normal. 

4. Pitting of feces was marked when using massive doses of kaolin, kaolin 
in aluminum hydroxide gel and powdered cellulose; bran and flaked cellulose 
caused no such results. 

5. But pathologie lesions were not produced with sufficient regularity to 
warrant the assumption that these substances produce intestinal polyposis. Cer- 
tainly they do not produce these changes when given in amounts equivalent to 
the doses administered to human beings. 

The authors wish to gratefully acknowledge the technical assistance of Miss Katherine 
Borden and Miss Edith Heller. 
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HEMOGRAPHY—CONTROLLED NONSPECIFIC IMMUNOTRANS 
FUSIONS IN THE TREATMENT OF SEPTICEMIA AND 
OTHER ACUTE INFECTIONS* 


WALTER J. Crocker, V.M.D., E. H. VALENTINE, M.D., AND 
WILLIAM Bropy, M.D., PHmaApELPHIA, PA. 


E ARE presenting a preliminary report on fifty-two cases of septicemia 

and acute infections treated with hemography-controlled nonspecific im- 
munotransfusions, suggested by the work of Wright’ and Colebrook and 
Storer.” 

The object of this paper is threefold: 

1. To show that cases, in which this treatment is indicated, can be diag- 
nosed and controlled best when shiftograms are used in conjunction with 
clinieal findings and other laboratory data. 

2. To show that nonspecific immunotransfusions may be used successfully 
in the treatment of acute infections which are of such rapid progress and 
great severity that there is not time to prepare a specifically immunized donor, 
vaccine or other biologie substance. 

3. To point out the fact that unless there is adequate natural or surgically 
established drainage of the foci of infection, the beneficial effect of the non- 
specific immunotransfusions is only transitory. 

All the cases treated with nonspecific immunotransfusions are from the 
various wards of the Philadelphia General Hospital except one from the sur- 
gical practice of J. A. Fitzmaurice. All cases are common acute infections 
of unusual severity, where clinical findings and laboratory data, such as blood 
cultures, and hemography have led to a doubtful prognosis. 

Daily hemograms were done and charted and each case was closely con- 
trolled by hemograms before and after transfusion. In this manner a cliange 
of the patient’s condition for better or worse was often detected several hours 
before it had appeared clinically. A second donor could then be prepared for 
transfusion while the patient’s condition was still fair. 


This method of treatment has been used with excellent results in such 
acute general infections as pneumococcic and streptococcic pneumonia; post- 
operative septicemia and peritonitis ; hemolytic streptococcie septicemia ; puer- 
peral and postabortive sepsis. It should be remembered that a nonspecific im- 
munotransfusion is not a cure-all and the elimination of the primary fovus of 


infection, or the establishment of adequate drainage is a factor of eq im- 


portance in every case in which it is used. 


*From the division of Clinical Pathology of the Laboratories of the Philadel; 
eral Hospital. 
Received for publication, July 21, 1934. 
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There are no specific contraindications to the use of the nonspecific im- 
munotransfusion in acute infectious processes. However, there are a number 
of factors that may interfere with its value and lead to its apparent failure. 
One of the most frequent of these is the failure to establish adequate drainage 
of the infective foci which are feeding organisms and toxins into the blood 
stream. If this is not done only temporary effects are obtained from the 
transfusion. This has been seen in such cases as unrecognized acute mastoid- 
itis where drainage was never established; multiple abscesses involving the 
liver, kidneys, and other structures where drainage could not be established ; 
epidemic meningitis where drainage is, of course, impossible; in unrecognized 
degenerating neoplasms with secondary infection; and in cases where non- 
specific immunotherapy has been too long delayed. 

Other cases in which this method has seemed to fail are those in which 
there is some extraneous complication such as cardiae failure from a_ pre- 


existent heart disease. 


HEMOGRAPHY 


Hemography is the science of preparing and analyzing single and sequen- 
tial hemograms based on a modification and amplification of the Ehrlich, 
Arneth and Schilling methods of white blood cell differential counts. 

Normally there are in the peripheral blood approximately 5,000 cireulat- 
ing neutrophiles, distributed in the following percentages, according to 


Sehilling : 


myelocytes juveniles stabs segmenters total neutrophiles 
0 0 4 64 68 


The myelocytes and juveniles are immature cells of the neutrophilic series, 
hence regenerative forms; the stabs in toxie processes are mature neutrophiles 
of arrested development termed degenerative forms. The number and type 
of degenerative and regenerative forms appearing in the peripheral blood 
varies with the degree of toxicity of the infective agent and their appearance 
is expressed as a shift to the left as the intoxication increases and as a shift 
to the right as the intoxication decreases. The quantity of the shift is ex- 
pressed by the Schilling index, which is the ratio of the combined shift cells 
to the segmenters, or inefficient phagocytes to efficient phagocytes: 


M J St : Seg 
0+0+4 : 64 4/64 or 1/16 Normal Schilling index. 


of a left shift: 


uF em: 
6+ 48+18 : §& 24, or a Schilling index of 3. 


‘‘multiple index’’ is the Schilling index multiplied by 16. Thus, for 
ng index of 1/2, the multiple index is 8. For a Schilling index of 3, 


’? 


iltiple index’’ is 48. The ‘‘multiple index’’ means that the shift is 


ny times greater than normal, or the degrees of toxicity. 
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The hemogram is a horizontally arranged line of figures representing the 
various items of interest pertaining to the blood picture. 
bd 


The ‘‘shiftograph’’ (see shiftograms) is a vertical graphie representation 


of the Schilling indices of sequential hemograms arbitrarily adopted by us to 


express, best, the extent of the quantitative shift and its relation to the quali- 


tative shift, or the types of neutrophilic cells appearing in the peripheral blood. 
The ‘‘shiftogram’’ is a chart composed of sequential hemograms con- 


nected by a ‘‘shiftograph,’’ showing the entire course of the disease. 


PREPARATION OF DONOR 


A suitable donor is selected by typing, cross-agglutination and _ serology. 
He is put to bed and given fifty million* killed typhoid organisms intra- 
venously. The commercial antigen, either typhoid or typhoid and _para- 
typhoid A and B used commonly for inoculation and foreign protein shock 
therapy, may be used. Within an hour following the injection the donor’s 
symptoms set in, with headache, malaise, chills and fever, and occasionally 
nausea, vomiting and diarrhea. The temperature often reaches 104°, but 
rapidly falls to normal. If no reaction occurs within an hour an additional 
twenty-five million organisms should be given intravenously. The _trans- 
fusion is performed at the height of the hematologie reaction which occurs 
in about eight hours. Though the donor’s reaction may be of some severity, 
he returns to normal in twenty-four hours. During the reaction the donor’s 
temperature rises to 100-104°; his leucocyte count increases from normal to 
15,000 to 25,000 and his hemogram shows a strong regenerative, degenerative 
left shift which returns to normal in two or three days. A donor should not 
be used a second time in less than two weeks. Blood drawn from a donor, in 
citrate, may be kept safely on ice for forty-eight hours when it is to be used 
in frequent small transfusions. 


TIME, QUANTITY AND METHOD OF TRANSFUSION 


In our cases both direct and indirect methods of transfusion have been 
used satisfactorily, although we consider the direct method preferable. In 
cases where indirect transfusion was given citrated or defibrinated blood was 
used. A transfusion of 300 to 500 ¢.c. is usually given every twenty-four to 
forty-eight hours. In severe rapidly progressive infections small transfusions 
(100 to 250 ¢.c.), at intervals of six to twelve hours are of value. In cases 
where there are toxic myocardial changes or overloading of the pulmonary 
circulation, as in pneumonia, overburdening of the circulation with added 
fluids is undesirable, and small transfusions are indicated. 

the 
ndex 


When hemograms are used to study the progress of the infecti 
transfusion is repeated whenever the left shift and increasing Schillin: 
indicate that the patient is again beginning to lose ground. Transfusions are 
repeated daily until the shift is forced right to a Schilling index of less then one. 


* 1/20 of 1 c.c. of commercial typhoid, paratyphoid antigen made up in a one t e bil- 


lion suspension. 
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It should be noted here that we have never seen any unfavorable or severe 
reactions due to the use of the nonspecific immunotransfusion, no matter how 


weak the patient’s condition. 
APPLICATION OF HEMOGRAPHY AND RESULTS OF THERAPY 


Of the 52 cases in which hemography was used to control nonspecific 
immunotransfusion therapy, 25 recovered and 27 died (Chart 1). This does 
not represent the ratio of efficiency of this form of treatment, as autopsy 
findings in many of the fatal cases showed them to be incurable. 

The same general clinical types of disease appear in each group. Sep- 
ticemia, pyemia, or infection was diagnosed by hemogram in all cases before 
the blood was cultured. Of the first group blood culture was positive in 7 
eases ; Streptococcus hemolyticus in 5, Staphylococcus albus in 1, and pneumo- 
coceus Type I in 1 case. In the second group blood culture was positive in 13 
individuals ; Streptococcus hemolyticus in 4, Staphylococcus albus in 5, Staphy- 
lococcus aureus in 1, and pneumococcus Type IV in 3 eases. 

The hemogramie prognosis was equally bad in all cases before nonspecific 
immunotransfusion was begun. Twenty-four to forty-eight hours after the last 
treatment the hemogramic prognosis was good in the 25 patients that lived, as 
the average right shift and number of multiples gained suggested convales- 
cence. In the second group, or fatal cases, the hemogramice prognosis twenty- 
four to forty-eight hours after the last transfusion was generally bad. In 8 
of these eases the shift was to the left with a loss of multiples in spite of the 
transfusions. In the remainder of the second group immunotransfusion was 
followed by a right shift with a reduction of the average multiple index per 
transfusion, but the initial left shift had been so wide that this improvement 
made little change in the prognosis, since the ground thus gained was rapidly 
lost. This may be explained by the presence of an overwhelming infection 
feeding toxins into the blood stream so rapidly that the opsonins could affect 
them only temporarily. 

In estimating the value of nonspecific immunotransfusion therapy, it is 
only fair to point out that of the 27 patients that died: 

1. Six were incurable; subhepatie abscess, acute reticuloendotheliosis, 
aplastic anemia, aleucemic myelosis, lymphoblastoma of the intestine and sub- 
acute bacterial endocarditis. 

2. Fourteen cases were complicated by other serious conditions: ruptured 
appendix by diffuse peritonitis; cellulitis with Staphylococcus albus septicemia, 
by tuberculoma of the brain and diabetes mellitus; gangrene of the foot, with 
Staphylococcus albus septicemia, by diabetes mellitus; mastoiditis by lateral 
sinus thrombosis; bronchopneumonia by adenocarcinoma of the ileum; lobar 
pheunonia (two cases) by uremia; lobar pneumonia by cardiac decompensation ; 


broncliopneumonia (two cases) by lung abscesses ; bronchopneumonia by em- 


pyema ; perforated duodenal ulcer by diffuse peritonitis; septic metritis (two 
eases) by diffuse peritonitis. 

3. The remaining 7 cases were either uncomplicated or no autopsy was 
performed. 
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The average number of days of illness that elapsed before treatment was 
17 in those recovering, and 23 in those dying. 


Many of the patients who failed to recover were in apparent need of more 


than one transfusion, but additional donors were not to be had. This may 


have reduced the possibility of success of this form of therapy. 
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Chart 2.—(Case 8 on Chart 1.) E. S., hemolytic streptococcic septicemia. By March 
30, 1932, the bacterial toxin had forced the shift to the left to a degree of toxicity 138 times 
greater than normal or a multiple index of 138. At that point the first nonspecific immuno- 
transfusion was given which, within a period of five hours, forced the shift back to the right 
from a multiple index of 138 to 45 for a gross gain of 93 multiples. Sterilization of the blood 
stream was not complete but the treatment was hopeful because a temporary right shift 
had been induced. The bacterial increase during the next twelve hours forced the shift left 
again from a multiple index of 45 to 141, or a gross loss of 96 multiples. The right shift of 
93 multiples induced by the opsonins compared with the left shift 96 multiples induced by the 
toxin showed a net loss of 3 multiples to the advantage of the infection. 


Late March 31, 1932, the second nonspecific immunotransfusion forced the shift right 
from a multiple index of 141 to 22 for a gross gain of 119 multiples in eleven hours. During 
the next thirty-six hours the infection forced the shift left from a multiple index of 22 to 
64 for a _ gross loss of 42 multiples. The gain of 119 multiples, by the opsonins, com} 
with the loss of 42 multiples, by the toxin, showed a net gain of the difference or 77 multiples 
to the advantage of the nonspecific immunotransfusion, 


On Apr. 2, 1932, the third transfusion forced the shift right and the fourth was given 
Apr. 3, 1932, before the toxin could produce another left shift, so that transfusions 3 and 4 
together forced the shift right, in thirty-six hours, from a multiple index of 64 to 8 for a gross 
gain of 56 multiples. During the following thirty-six hours the infection forced the ift 
left from a multiple index of 8 to 43 for a gross loss of 35 multiples. This conflict between 
the opsonins in transfusions 3 and 4 on the one hand, and the infection on the other ré ted 
in a net gain of the difference between 56 and 35 or 21 multiples to the advantage « ¢ 
nonspecific immunotransfusions. 


The fifth and final nonspecific immunotransfusion was given Apr. 5, 1932, and 
the shift right from a multiple index of 43 to 14, in twelve hours, for a net gain 
multiples. This was a net gain for the transfusion as no subsequent left shift occurred 
infection was eliminated. The right shift continued during the next ten days, without 
aid of further nonspecific immunotransfusions, to a multiple index of 1.5 and to co! 
recovery of the patient. 


An increase in the size of the figure representing the multiple index we speak of 


“loss of multiples” even though it is an increase in the multiple index because it occurs © 
left shift, indicates an increase in toxicity, is unfavorable to the patient and extends 
from the normal multiple index 1. <A decrease in the multiple index is called a “ga 
multiples” as it occurs with a right shift, lessened toxicity, is favorable to the patient 
approaches the normal multiple index 1. 
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Space will permit only a few brief case reports to show variations in 
types of disease treated and to illustrate the use of the shiftogram. 


CASE 8.—(Chart 2.) E. 8., a white girl, twenty-five years of age, with a diagnosis of 
hemolytic streptococcic septicemia. The patient ran a severe septic course and eventually 
lapsed into stupor. Not until then was she given the first of five nonspecific immunotrans- 
fusions. These were of 300 ¢.c. each, given over a period of seven days. Each transfusion 


was given at the peak of a left shift, and each successively forced the shift right, with a 
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Chart 3.—(Case 2 on Chart 1) B. Y., hemolytic streptococcic septicemia (abscessed 
teeth). Blood stream infection eliminated after five nonspecific immunotransfusions. One 
specific immunotransfusion was given as the donor had been prepared although the low 
multiple and Schilling indices did not indicate that it was necessary. Recovery. 


corresponding clinical improvement. After the fifth transfusion elimination of the infection 
and active immunity had developed to a point where the patient was independent of further 


honspecific immunotransfusions and continued to complete recovery in nineteen days. 


CASE 2.-(Chart 3.) B. Y., a colored woman thirty-five years of age, with a diagnosis 
of hemolytie streptococcic septicemia due to abscessed teeth, was given 1,250 ¢.c. of blood 
within twenty-seven days in five nonspecific immunotransfusions of approximately 250 e.e. 
tach. The shift was forced further to the right following each transfusion until it remained 
within convalescent limits. Ten days later a specific immunotransfusion of 250 e.e. was 
given as an additional precaution although not indicated by the patient’s condition. The 


infec‘ed teeth were removed at intervals of two or three weeks. With the exception of a 
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temporary flare-up following the first extraction, with blood stream infection, there was 
no untoward reaction, and recovery was complete in sixty days.* 

Case 19.—(Chart 4.) E. N., an eighteen-year-old white male with bilateral lobar pneu 
monia, admitted in a moribund condition. Septicemia was diagnosed by hemogram, but no 
blood culture was obtained until after the third transfusion when it was negative. The pa 
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Chart 4.—(Case 19 on Chart 1) E. N., lobar pneumonia delayed resolution. Septicemia 
by hemogram, blood culture negative. Almost continuous right shift to recovery from the 
fifth to the twelfth by 9 small nonspecific immunotransfusions. 
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Chart 5.—(Case 26 on Chart 1) J. C., pyemia with visceral abscesses by hemogram, sub- 
hepatic abscess later by laparotomy. Two nonspecific immunotransfusions forced the shift 
right with temporary improvement. No further transfusions were given as laparotomy proved 
the case to be hopelessly inoperable. Patient died on a fatal left shift with typical hemogramic 
picture of septicemia. 


tient received nine nonspecific immunotransfusions; six of 100 c.c., at intervals of three 
hours, and three of 300 ¢.c. at intervals of twelve hours, a total of 1,500 ¢.c. in seventy two 
hours. A rapid and progressive right shift and complete recovery followed. 

Case 26.—(Chart 5.) J. C., a white male of thirty-eight years, with a history of 
cholecystectomy and appendectomy five years previously, and two attacks of multiple arthritis 
four years previously. The patient had pain and stiffness in the neck and shoulders, and had 


*Reported J. A. M. A. 100: pp. 100-102 1933, by Ruth Stephenson M. D., resident phys’ ian 


in charge of the case. 
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been running a septic course. A hemogramie diagnosis of pyemia and visceral abscess was 
made. Blood eultures were negative. 
were given with a resulting shift to the right and marked clinical improvement. 
Adequate drainage was impossible; no more trans- 


Two nonspecific immunotransfusions of 450 ¢.c. each 
Laparotomy 


then disclosed a large subhepatic abscess. 
The final hemogram showed a 


fusions were given and the patient died in forty-eight hours. 
leucemoid left shift, a Schilling index of 5, a multiple index of 80 and a typical hemogramic 


picture of septicemia. 

Case 50.—H. L., a white girl seventeen years of age with a streptococcic pneumonia, 
negative blood culture. She was given approximately 2,000 e.e. of blood in nine small trans 
fusions within ten days. The third was a nonspecific immunotransfusion ; all others were 
ordinary transfusions. The shift alternated right and left, terminating in a left shift and 
the death of the patient after twelve days. One nonspecific immunotransfusion was insufficient 
and eight ordinary transfusions were of no value in this case. 

CaAsE 11. T. M., a white male, twenty-six vears of age, developed streptococcie septi- 


eemia, positive blood culture, three weeks after mastoidectomy. This was followed by pyemia, 
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Chart 6.—(Case 12 on Chart 1) C. W., hemolytic streptococcic septicemia, mastolditis, 
culture positive. The ordinary blood transfusions, one before the shiftogram was begun, 
nonspecific immunotransfusions forced the shift right to a convalescent hemogram and 
very in three weeks. 


with the appearance of five abscesses which were incised and drained. The patient received 
seven transfusions of approximately 200 ¢.c. each, within a period of three weeks. The first 
was an ordinary transfusion; the following six were nonspecific immunotransfusions. Trans- 
fusions and adequate surgical drainage of the abscesses brought about complete recovery in 
five y eeks. 


‘ASE 10.—White male of thirteen years, was admitted to the hospital with a history of 
furunculosis and a recent tooth extraction, following which he became pale and weak. For 
a period of four weeks the patient was treated symptomatically, during which time he ran 
4 con‘inuous septic temperature, with repeated negative blood cultures and did not improve. 
He wis then given 500 ¢.c. of blood in three small nonspecific immunotransfusions, about a 
week apart. The patient’s temperature and hemogram were normal following the third 


transtusion and he went on to complete recovery. 


SE 17.—C. M., a white girl fourteen years of age, with lobar pneumonia and pneumo- 
foccenia (Type 1) was given two nonspecific immunotransfusions five days apart. Each 
forced the shift strongly to the right and the temperature fell to normal. The second trans- 


fusior kept the shift within convalescent limits and the patient recovered in twelve days. 
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Case 12.—(Chart 6.) C. W., a white male of twenty-four years. Following a mastoidee 
tomy he developed symptoms of septicemia, with blood culture positive for Streptococcus 
hemolyticus. Ten cubie centimeters of Pregl’s iodine was given intravenously and two 
ordinary transfusions were given without effect. Later, two nonspecific immunotransfusions 
of 250 ¢.c. each were given within five days. The shift was forced progressively to the right 


The temperature fell to normal and the patient recovered in three weeks. 


CASE 4.—(Chart 7.) D. M., a white male thirty-six years of age, a private case of 
J. A. Fitzmaurice, M.D., of Philadelphia. A ruptured gangrenous appendix was found at 
operation. Peritonitis set in and the hemogram was that of a typical septicemia. The patient 
ran an extremely septic course. Four nonspecific immunotransfusions of 500 ¢.c. each wer 
given. The first three were given at daily intervals, the fourth after a lapse of three 
days. The hemogram shifted right progressively, reaching convalescent limits following the 


fourth transfusion. The patient recovered in sixteen days. 
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Chart 7.—(Case 4 on Chart 1) D. McG., peritonitis, ruptured appendix, septicemia clini- 
eally and by hemogram. Adequate drainage and four nonspecific immunotransfusions given 
by J. A. Fitzmaurice, M.D., Philadelphia, in his surgical practice, induced right shifts an 
convalescent hemogram in ten days and recovery in sixteen days. 


COMMENT 


Nonspecific immunotransfusion therapy is based on the principle of in- 
creasing the formation of nonspecific antibodies, or opsonins in the blood of 
the donor by the intravenous injection of killed typhoid organisms. This was 
first described by Sir Almroth Wright in 1919 and by Colebrook and Storer 
in 1923. 

We have found that the opsonins in the donor’s blood are increased from 
five to ten times eight hours after the intravenous injection of 50,000,000 killed 
typhoid bacilli. 

Clinical evidence supports the theory of increased antibody formatio! 

a single nonspecific immunotransfusion is sometimes sufficient to sterilize 
blood stream, at least temporarily. Moreover, it has been clinically obs: 
that the use of the nonspecific immunotransfusion seems to facilitate 1 
tion or localization of the infective foci. 

Hemography was used in these cases as being the best indicator « 
vourse of the infection and the intervals at which transfusions should 
peated. This, in our opinion, is the best plan where daily hemogran 
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available. However, the clinical progress of the patient alone may be used 


as a guide to the use of the nonspecific immunotransfusion. In general, we 
have noted that the temperature curve of the septic case parallels the shift, 
a fact noted by Schilling* in his original work. 


CONCLUSIONS 


1. Hemography is the most accurate method of following the progress of 
sepsis and controliing the use of the nonspecific immunotransfusion. 

2. The nonspecific immunotransfusion can be used successfully as a help- 
ful therapeutic measure in the treatment of septicemia and other acute in- 
fections. 

3. The nonspecific immunotransfusion should be used as early as possible 
in all severe septic conditions. It seems to abort pneumonia. It is not, how- 
ever, contraindicated in the late stages of disease where it seems almost cer- 
tain that the patient will die. 

t. Of 52 patients treated 25 recovered and 27 died. Five reasons appear 
to account for failure of recovery: treatment too long delayed, overwhelming 
infection, insufficient number of donors available, impossibility of adequate 
drainage, and extensive pathology of incurable character. 

We express our thanks to J. A. Fitzmaurice, M.D., Philadelphia, and the Chiefs of the 


various wards for cooperation and permission to use their cases. 
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LABORATORY METHODS 


FURTHER NOTES ON ENTEROGRAPHIC TECHNIC* 
WitH SPECIAL REFERENCE TO THE Stupy OF INNERVATION 
HAMPDEN LAWSON, PH.D., LOUISVILLE, Ky. 


N 1932 Templeton and Lawson published a description of technic used in 
recording movements of the large intestine in unanesthetized, trained dogs. It 
subsequently became necessary to modify some of the reported methods for us 
in an investigation of the extrinsic nerves of the large intestine in anesthetized 


animals with the viscera exposed. All the apparatus described can be built in 


the average modestly equipped shop. 





Fig. 1.—Enterograph. The bell-shaped receptacle for the recording balloon is ma 
hammering out a Harvard ring tambour. The fulcrum for the movable lever and the bir 
post for holding the fixed lever are soldered to the ring across its diameter. <A ratio of 3 
tween force and weight arms of the movable lever gives a magnification of approximately 
times in the record, with a balloon of 20 c.cm. volume, and a manometer with a bore of 
The serrefines were made from weaving needles, 

Fig. 2.—Shielded metal electrode. The construction is explained in the text. 


For recording the muscular activity of the colon, an enterograph was mad 


for attachment by means of serrefines to the outside of the exposed segment 
The new feature in this enterograph is the conversion of movements of the levers 
attached to the gut into pressure changes in a condom balloon, allowing mano 
metrie recording of motility (Fig. 1). The conversion of lever movements inte 


*From the Department of Physiology and Pharmacology, University of Louisvill 


of Medicine. 
Received for publication, May 11, 1934. 
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pressure changes in the enterograph balloon permits a flexible connection be- 
tween enterograph and recording surface. The enterograph is suspended above 


its seement from a horizontal rod by means of a long string, and is thus able to 
move freely with mass shifting of position of the segment. Such an arrange- 
ment is of considerable value in recording the large intestine, where the powerful 
longitudinal contractions of the distal segment may drag the entire colon anal- 


ward (Lawson and Templeton, 1932). With three enterographs attached longi- 


tudinally along the colon, fixed levers toward the anus, it has been possible to 
obtain strong longitudinal contractions in one segment without change in the 


records of adjaeent segments. The enterographs ean be attached longitudinally, 
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Fig. 3.—Fluid electrode. A hard rubber rod 4 ¢m. long and 1 cm. in cross-sectional diam- 
ater ji irilled for half its length to form a thin-walled vial. The remaining length of the 
rod is drilled with two small drills placed side by side to form smaller channels connecting with 
the vi (Only one of these is seen in the profile view.) An oblique saw cut opens the two 
cnanr about 1 cm. from the bottom of the rod. Enamelled copper wires are led through 
openings near the top of the vial, and are soldered to silver electrodes which are fixed with 
cement at the bottom of each channel. A sleeve of hard rubber slips down over the oblique 
slit, « ring all except the lower extremities. A notch in the lower edge of the sleeve may be 
rotate nto position to permit the occlusion of one extremity while the other is left open, so 
that t electrode may be applied to either the intact nerve, or to the stump of the divided 
nerve 

1.—Neurotome. 4 steel rod about 3 mm. in diameter is fitted loosely 
f br tubing. A small strip of spring steel is soldered obliquely to the 
tubing is to project about 5 mm. beyond its end. The free 
ened to a knife edge. The inner rod is ground flat 
slotte bliquely for holding the nerve. After the 


up unt ts lateral opening is blocked 
ipwar 


into a length 
lower end of the 
» edge of the spring steel is sharp- 
on one side to slip past the knife, and is 
nerve is inserted in the slot, the rod is drawn 
by the knife. The nerve is divided by drawing the rod 


eireularly, or crossed on the same segment for studying longitudinal-cireular 
ships. The placement of fulera for the levers is such as to leave an open 
tween the fixed and the movable lever to facilitate crossing the entero- 
n the latter type of recording. 
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space 
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stimulation of visceral nerves in the fluid-filled belly, two types of 
shielde:| electrodes were employed. The earlier type is suitable for occasional 
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stimulations, and is recommended for this purpose by its simplicity. It was eon- 
structed by cementing a grooved hard rubber block of the conventional type, with 
the electrodes exposed at the bottom of the groove, to one jaw of a small bulldog 
artery clamp. A soft rubber ring cut from tubing, slips over the opposing jaw 
of the clamp, and holds the nerve against the metal electrodes (Fig. 2). Pres- 
sure against the nerve is adjusted by means of a metal ring, moved along the 
handle, which forces the jaws of the clamp apart. Diffusion is limited by thread- 
ing the nerve through a pinhole in a large square of condom rubber, which. is 
then tied in the form of a sae about the electrode and contained nerve. 

For repeated stimulations over long periods of time, where the preservation 


of irritability of the nerve was to be insured, fluid electrodes modified from thi 


type described by Brown and Garry (1932) were employed. The modification ot 


their electrode is justified by the greater ease with which the nerve ean be in- 
serted, and by the fact that the modified electrode ean be used on the intaet 
nerve. The modified electrode is essentially a small hard-rubber vial which the 
nerve enters through an oblique slit. The slit is then occluded except for its 
extremities, which are occupied by the nerve, by means of a sleeve which is 
moved downward over the slit. For use on the divided nerve, the sleeve is ro- 
tated so that a noteh in its lower edge coincides with the extremity occupied by 
the entering nerve. On being slipped down, the sleeve now occludes the entir 
slit except for this opening, and the nerve is anchored within the vial by means 
of its holding ligature, bound between the sleeve and the wall of the vial (Fig 
3). The electrode is vaseline sealed, filled with saline, and stoppered. 

For dividing nerves during the course of the experiment without disturb- 
ing the viscera, special neurotomes were constructed. Their principle is that 01 
the cutting ligature. Their advantage lies in the fact that they produce less 
trauma, and that the division is made much more certain (Fig. 4). 
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A GRAVIMETRIC METHOD OF DETERMINING OXYGEN 
CONSUMPTION IN MAN* 


J. P. Herrwer, Pu.D., MipwauKeEE, Wis. 


N TEACHING students the principles of the various methods of measuring 

gaseous metabolism in man, the laboratory exercise commonly provides for 
comparison tests with open and closed circuit volumetric apparatus. For a 
more complete survey and to show fundamental relationships it has often seemed 
desirable to inelude a gravimetric measurement of oxygen consumption. This 
generally requires a special and costly balance for the weighing of a metal 
eylinder of compressed oxygen. In the apparatus here described the oxygen, 
at atmospheric pressure in a light, flexible rubber bag, is weighed on an ordi- 
nary prescription balance. By properly utilizing the rebreathing method, par- 
titioning valves or electric impeller are obviated. A year’s experience with the 
apparatus seems to indicate that the factors emphasized form convenient start- 
ing points for student laboratory discussion and probably stimulate increased 
interest in the subject of general metabolism, 

A diagrammatic sketch of the apparatus is given in Fig. 1. In principle, 
the subject rebreathes through a small soda lime chamber close to the mouth, 
the oxygen-rich air in a can for a convenient length of time. Two rubber bags, 
containing pure oxygen and communicating only with each other, one sealed 
inside the can and the other exposed outside, together act as expansion chamber 
in place of a spirometer bell. There are, therefore, two separate gas systems, 


the can, soda lime chamber and subject on the one hand, the two rubber bags 


on the other hand and the latter is adequately responsive to any volume change 


in the former. Before beginning a test most of the oxygen of the bag system 
is in the outer bag. As oxygen consumption from the ean proceeds during a 
test period the inner bag unfolds and the outer refolds; that is, oxygen from 
the outer bag gradually passes into the inner bag. The difference between the 
oxygen content of the outer bag at the beginning and at the end of a test period 
is a measure of the oxygen consumed or withdrawn from the ean. This differ- 
ence is determined by weighing the outer bag before the beginning and after 
the end of the test period. 

Rebreathing of oxygen or oxygen-rich air from which the carbon dioxide 
is constantly abstracted may be considered entirely safe for short-period obser- 
vations if the absorbent chamber is small, of copper construction for high emis- 
Sivity of heat, filled with low alkali soda lime (Wilson’s) and placed very close 
fo the mouth. One of the essential features of Jackson’s closed system of 

m the Department of Physiology, Marquette University School of Medicine. 
ived for publication, May 24, 1934. 
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anesthesia (Jackson, 1918) adapted by Waters for human anesthesia (Waters, 
1932) is rebreathing under these conditions. Gas analyses by Waters showed 
that with only 500 gm. of Wilson’s soda lime 4-8 mesh, close to the mouth, a 
patient could rebreathe oxygen from a rubber bag for one-half hour without a 
trace of carbon dioxide appearing in the bag. To increase the margin of safety 
and also to have the interspaces between the soda lime granules approximately 
equal to normal tidal air, the soda lime canister is made to hold about 600 em. 

It will be noted that by having sereen thimbles in inlet and outlet tubes, 
the soda lime canister does not require a screw-cover. The tubes themselves are 
placed at diametrically opposite sides whereby a simple rotation of the canister 
provides for about 10 em. of height adjustment of the mouthpiece in arranging 
the apparatus to the subject. The two movable junction points are coy- 
ered by a short piece of 34-inch rubber tubing, wired at one end and clamped 
at the other, after the height adjustment has been made, by an ordinary small 
radiator hose clamp with wing screw. 

The oxygen can has a capacity of about 8 liters so that the inner rubber 
bag can unfold freely and completely. A two-gallon gasoline can is easily 
adapted to the purpose. Molten lead covered by a layer of paraffin is poured 
into the bottom to counterbalanee the weight of the soda lime eanister and 
tubing which extend about 50 em. from the side of the ean. 

The 14-inch, 3-way, 3-port valve serves the usual purpose of such a valve 
in a closed system, namely, of permitting the subject to breathe outside air for 
a few minutes before the actual test period. A small feather attached to the 
side opening facilitates gauging of the right moment to turn the valve. The 
position of the valve should really be between mouthpiece and soda lime canister. 
However, reaching out in front of the subject to turn the valve may alter the 
breathing and so introduce an error. Of course, attachments could be made to 
operate the valve from a distance. 

The two rubber bags are alike holding 6 liters when unfolded but not 
stretched. Breathing bags made for the Waters’ anesthesia apparatus, weigh- 
ing from 75 to 100 gm. each, serve well enough, although, presumably, lighter 
and equally durable bags can be manufactured. The neck of the inner bag is 
wired to the tube passing through the serew-cap into the oxygen can. The 
neck of the outer bag is slipped or stretched over the chromium plated nipple 
projecting from the 14-inch shut-off valve. An ordinary pineheock (Day’s 
serves to close the opening of this bag before it is detached for weighing 


Weighing of the oxygen bag presents no great difficulty. The bearing 


and beam of an inexpensive student or prescription balance, having a sensl- 
bility of 5 mg. and a capacity of about 100 gm., is removed from its base and 


suitably mounted by clamps and long T-arm on a laboratory stand. By means 
of a small loop of wire attached to the pincheock, the oxygen bag is suspended 
from the hook at one end of the beam while at the same time a combined scale 
pan and tare weight is suspended from the hook at the other end of the ‘cam. 
Only fractional metrie weights are needed to complete the weighing. 

Two sources of error in weighing require attention. One is due to 
eurrents of air in the room and the other to electrostatic eharge on t 
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when the humidity of the room air is exceedingly low. The former is ade 
quately eliminated by having doors and windows closed and not making an) 
rapid movements during the actual weighing. The possible error due to electro- 
statie charge on the bag is minimized to negligible proportions by mounting the 
balance in such a way that the suspended bag is at least 50 em. from the nearest 
massive object such as wall, table, bed, chair, ete., and by the observer himself 
standing at least the same distance away from the bag while watching the 
nointer and seale of the balanee. 

Technic of an Experiment.—The procedure in handling the apparatus is 
the following: 

a. After the apparatus is perfectly equilibrated to room temperature on a 
table next to and of the same height as the bed, the 14-inch 3-way valve is 
opened to the oxygen ean. The empty rubber bag is attached to the nipple on 
the opened shut-off valve. Care should be exereised in handling the can and 


bag to transmit as little body heat as possible. 
ye Shut-of Valve 
+ 


\ Thermometer 
“ee a 
y, fe 3 Way Sfopoock 
Outer 


Rubber Bag yt 3 Way 3 port Valve 
Pure Oxygen 


[2 
Copper 
7 Canister 

Soda Lime 





Inner 
Bag 
3 Screen Thimbles 








Oxygen-rich Air 
2s ead ML 


Fig. 1. 


By means of the 3-way oxygen distribution stopcock, supply oxygen is 
introduced into the can allowing an escape through the soda lime eanister for 
two or three seconds. The 14%-inech 3-way valve is then closed to the can and 
more oxygen allowed to enter, thus deflating the inner bag and unfolding the 
outer one. When the outer one no longer enlarges, the supply gas is stopped. 
If the apparatus has not been used for some time, it is well to remove the outer 
bag at this time, empty and reattach it. 

The 3-way distribution valve is now turned and supply oxygen allowed 
to enter the bag system. It will pass only into the outer bag and when that is 
unfolied to about three-fourths capacity (about four liters) the gas is stopped. 

The %-ineh 3-way valve is then opened to the can momentarily allowing 
any }ressure within to drop to zero. When the outer bag just begins to get 
smal!» the valve is closed to the can again. Also the shut-off valve is now closed. 

«. Next, the outer bag is clamped close to the nipple, detached, suspended 
on th balanee placed nearby and weighed to a fineness of 5 mg. At least five 
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minutes should be allowed for the weighing. The bag is then reattached to the 
nipple, the pinchclamp removed and the shut-off valve opened. The apparatus 
is now ready for the actual test. 

f. The rubber mouthpiece is attached to the chromium plated copper elbow 
and the whole apparatus adjusted to the subject. Having applied the nose-clip, 
the subject is permitted to breathe through the side opening of the 3-way valve 
for a minute, or longer if necessary, to assure composure, 

g. At the bottom of an apparently normal expiration, the 14-inch 3-way 
valve is quickly turned. At the same time a stop watch is started or the time 
noted to the second on an ordinary watch. 

h. As the test period approaches its end, the movements of the bag are 
observed together with the watch held near it and at the bottom of the expiration 
closest to the end of the period, the 1%-inch 3-way valve is quickly turned again 
and the shut-off valve closed at once thereafter. If the respirations seem to be 
somewhat abnormal one may wait for a more favorable moment before ending 
the test and caleulate accordingly, 

i. The subject is now freed. The bag is clamped, removed and weighed as 
before. 

Interpretation and Calculation—The following considerations apply. The 
difference between first and second weighing represents the apparent weight in 
air of the volume of oxygen withdrawn from the bag in the test period. Accord- 
ing to Archimedes’ principle applied to gases, the oxygen when weighed in alt 
loses in weight an amount equal to the weight of the volume of air displaced. 
The real weight of a gas is equal to its volume times its specific gravity. If w 
is the apparent weight of the oxygen in air; Vx, the volume of the oxygen as 
well as of the displaced air under experimental conditions; Sg, the specific grav- 
ity of the oxygen; and S’, the specifie gravity of the air under experimental 
conditions, then, V_p Sp — w V_S! 

whence, Vp = ar (1) 

The volume of a gas at standard conditions is: Vo = Vx 260(1 + 0.00367 

760(1 + 0.00367t ) 
P 


experimental pressure and temperature respectively. If temperature and 


and the specifie gravity is: So = Sp. where P and t are the 


sure are the same for the air as for the oxygen, substitution in (1) yi 


_ , ° ‘ ‘ 1 ans 
qi: Taking So as 1.429 gm. per liter and S,, as 1.293 gm., th 


lowing basic expression is obtained : 
Vo me ee (2) 
0.136 
However, while temperature and total pressure are the same for the 
for the oxygen, one cannot neglect the partial pressure of water vapor 
air and its effect in decreasing the specific gravity, since the density of 


vapor is only 0.624 that of air. From the gas laws concerning the mixt 
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gases, the weight of a liter of humid air, that is, its specific gravity, S,; , is given 


by the following: 
| 2. — S' oh P= 0.876h 
* . we = De . = = “& wy ie Wale d 
» 0°70 1 0.00367¢ ) 7T60(4 0.00367t ) 0760 i 4 0.00367¢ ) 


where h is the partial pressure of the water vapor at temperature, t. If now 
the proper equivalents of Si, Sp, Vr, So, and S;, are substituted in (1), then, 
, Pw - 
Vo = 0.136P + 0486h (9) 
which takes into account the humidity of the room air. 
Kor convenience the basic expression (2) is retained and a humidity cor- 
rection factor, f, determined so that, 
. . WwW 
Vo= 1! -oa36 = ({) 
The way P appears in expression (3) it will suffice to assume a mean barometric 
1 
1 + 0.0048h 


Considering the depression of a wet bulb thermometer when whirled to 


pressure, say 745 mm. Hg, so that on solution: f 


provide a motion of at least three meters per second, as an adequate indication 
of the humidity and taking the corresponding value of h from standard psy- 
chrometric¢ tables, the humidity factor f for a probable range of room tempera- 
ture from 16° to 30° C. has been ealeulated. These factors comprise the body 
ol Table I. 

TABLE I 
FACTORS, CORRESPONDING TO ROOM TEMPERATURE AND DEPRESSION OF THE Wet BULB THER 

MOMETER, WHICH WHEN MULTIPLIED BY THE APPARENT WEIGHT IN ROOM AIR OF 
THE OXYGEN CONSUMED, GIVE ITS APPARENT WEIGHT IN 
ABSOLUTELY DRY AIR 
DEPRESSION OF WET BULB THERMOMETER 
t s <. 


0.95 0.95 0.96 0.96 0.97 0.97 0.98 

0.94 O94 O95 95 O96 O97 0.97 , 0.99 

0.93 0.94 0.94 95 O95 0.96 0.96 f 0.98 

0.92) O93 0.98 94 0.95 095 0.96 0 0.97 i 99 

0.91 0.92 0.92 95 O94 0.94 0.95 0.97 , 8S . 0.99 
0.90 O91 0.92 0.92 0.93 0.94 0.94 , 0.96 a 97 i 0.98 
O89 0.90 0.90 0.91 0.92 0.938 0.93 i 0.95 i .O7 Jf 0.98 
0.88 O89 O89 O.90) 0.9] 0.92 0.92 3 0.94 m 96 } 0.97 


“he effect of humidity of the room air on the apparent weight of the gas 
ies negligible if a gas is chosen having a specifie gravity considerably 
than air, e.g., earbon dioxide, or considerably lower, e.g., hydrogen. While 
‘asible to use a gas other than oxygen in the bag system of the apparatus, 
ns the availability and handling of an additional gas. For students and 
teaching standpoint, it is preferable to use oxygen and apply the humidity 


tion factor. 
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The desired end-result is, therefore, conveniently caleulated on the basis of 
expressions such as the following: 
WwW 
0.136 


735.30¢ . 


Liters Ue per test period | 


ec. O, per minute — — 
: (> Se 

. 7 354.78 .f.w 
Calories per sq. meter per hr. = —-= 
va minute test and) Body Surface 


B x I 
\caloeit f Or 4.825 


valu 


It is not difficult to prepare a height-weight table in which not the aetual body 


surface is given but 354.78 divided by the surface for each height-weight com 
bination. Or, given the body surface, one may find in Table I], 354.78 divided 
by the surface which is then simply multiplied by the corrected weight differ 


ence. The students are, of course, encouraged to make the caleulation step by 


step in both gravimetrie and volumetric methods. 


TABLE II 


FACTORS, CORRESPONDING TO BODY SURFACE IN SQ. METEKS, WHICH WHEN MULTIPLIED BY 
APPARENT WEIGHT IN AIR OF THE OXYGEN CONSUMED CORRECTED FOR HUMIDITY 
OF Room AIR, GIVE THE CALORIES PER SQ. METER PER Hk. ON 
THE BASIS OF A SIX-MINUTE TEST PERIOD 
4.825 «x 10 354.78 £ W 


Factor = ; 
0.136 x Body Surface Body Surface 


BODY SURFACE 0.00 0, 0.02 0.03 0.04 0.05 0.06 0.07 0.09 
SQ. METERS 
20 296 26 291 289 286 283 28] 279 
.30 273 269 267 265 263 261 259 
+0 253 25s 250 248 247 245 244 242 
50 25 23! 234 232 231 229 228 226 
60 22% 22 219 218 216 215 214 213 
70 205 2 206 205 204 203 202 200 
80 ‘ 96 195 194 193 192 191 190 
90 , 185 183 182 181 180 
00 176 f 174 73 y 171 
10 ) 167 7 166 165 ) 164 
160 He 158 158 f 156 
53 Sa 152 151 5 150 


OS OD et eke et et st st 


20 


{ 


There are several sources of error that operate in the reverse direction t 
humidity of the room air, that is, result in too low an estimate of oxygen con- 
sumption, if neglected. The method assumes that there is no change of t 
perature, pressure, or humidity within the closed systems during the test peri 
While temperature and total pressure do practically remain constant, it is 
that, with only Wilson’s soda lime in the eanister, there may be a conside1 
change of water vapor in the can. It is important to minimize this ch 
either by adding a layer of calcium chloride to the soda lime in a larger ea1 
or by keeping a small quantity of sterile water in the bottom of the oxygen 
Neither method is probably completely effective (Roth, 1922); but in any 
the error assumes negligible proportions. Finally, there is the fact that 
nary supply oxygen contains impurities, particularly nitrogen, which mak: its 


specific gravity somewhat less than the assumed 1.429 em. The error n 
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safely disregarded, although it is well to know that its direction is also toward 
too low an estimate. 

Accuracy.—The aicohol check test (Carpenter, 1915; Carpenter and Fox, 
1923) has not been applied; but the common method of testing by comparison 
with other apparatus of known accuracy on the same human subject has been 
used repeatedly. Table III gives typical results of comparison with the closed 


circuit volumetric laboratory apparatus. 


TABLE III 
OXYGEN CONSUMPTION PER MINUTE 
SuspsectT, Miss R. M. H. 

TIME APPARATUS 0, PER MINUTE 
Ge 

8:45 A.M. Gravimetrie 187 

9:30 Gravimetric 177 

10:00 Volumetric 189 

10:20 Volumetric 179 

10:40 Volumetric 179 

11:00 Gravimetric 177 


Six consecutive tests under basal conditions were made on one subject, Miss 
R. M. H., who had had some experience on both types of apparatus and whose 
breathing record on the volumetric was exceptionally even so that the oxygen 
line could be drawn with confidence. The agreement is as close as can be ex- 
pected. The students have made many single comparison tests on normal sub- 
jects with no greater than 6 per cent disagreement. This is better than antici- 
pated. The greatest satisfaction to the teacher, however, lies in the healthy 
discussion on fundamentals, provoked by such comparison tests. 

Undoubtedly the method has decided limitations. In the nature of it some 
care must be exercised to secure an adequate constancy of temperature, pres- 
sure, and humidity. Moreover, there is no graphie reeord of respiratory move- 
ments and all that that precludes. This is no disadvantage from a teaching 
standpoint when the apparatus is used by students in comparison testing with 
graphic volumetrie apparatus. As far as accuracy is concerned, it is to be 
recognized that in either method the degree of expansion of the lungs of the 
subject is an uneontrolled factor. 

lt may be mentioned here that the apparatus and gravimetric method can 
be adapted to serve for the determination of lung volumes, particularly residual 
air, thereby obviating the usual gas analysis. A report of this method will be 
giver, in another paper. 

SUMMARY 
inexpensive apparatus for the gravimetric determination of oxygen con- 
sumption in man, adequate for student laboratory comparison tests with volu- 
metri types, is described. In principle, the subject rebreathes the oxygen-rich 


alr in a ean through a small soda lime canister placed close to the mouth. A 


light \exible rubber bag sealed inside the can communicates with a similar one 
outside containing oxygen. The two together act as expansion chamber in place 
of a spirometer bell but form a separate gas system. The difference between 
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the content of the outer bag before and after the test period is a measure of the 
oxygen consumed from the can and is determined by weighing the bag on an 
ordinary prescription balance. An interpretation of the observed weight differ- 
ence in terms of volume is made and a suitable correction factor for humidity 
of the room air ealeulated. The accuracy is approximately that of current 


portable closed cireuit volumetric apparatus. 
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AN APPARATUS FOR THE THERMAL CONTROL OF SOLUTIONS FOR 
INTRAVENOUS ADMINISTRATION® 


J. B. C. Roprnson, AND A. S. BARBER, LONDON, CANADA 


} jasmine the course of a recent investigation concerning certain practical 
aspects of intravenous therapy as employed in routine hospital practice, 


an apparatus was devised for the purpose of maintaining the temperature of 


an infusion at a constant level. Ts device has proved sufficiently useful to 


warrant the presentation of a description of it. 

The idea of attempting to regulate the temperature of fluids entering the 
veins of patients is by no means new. For example, Penfield and Teplitsk) 
recommended that the rubber tube leading from the infusion jar to the needle 
be suspended in a water-bath heated by means of a copper bar, one end of 
which protruded from the side of the bath over the flame of an aleohol lamp. 
Hendon® used a thermos bottle as a container for the fluid. Watson® led the 
connecting tube through a water-bath heated by means of an electric light 
bulb immersed in the water, the current being regulated by means of an 
electrically controlled thermostat so adjusted as to maintain the desired tem- 
Dodds* devised an electrical heating unit which sur- 


perature. Titus and 
\ul- 


rounded a glass tube through which the liquid flowed to the needle. 


holland’? placed hot water bottles around the container and the delivery tube. 
Perlstein® interposed between the rubber connecting tube and the needle, a 
glass tube which was strapped to an electric curling tong. Morrison’ merely 
suspended the container of the fluid in a specially construeted wooden box in 


which were mounted several electric light bulbs. 
*From the Clinical Laboratory, Victoria Hospital. 
Received for publication, June 25, 1934 





ROBINSON-BARBER: THERMAL CONTROL OF INFUSIONS 
DESCRIPTION OF THE APPARATUS 


The objective was to deliver the solution through the needle into the eir- 
eulation at the normal body temperature and to maintain this temperature at 
a uniform level throughout the course of the infusion. To this end the ap- 
paratus described below was constructed. Briefly, it consisted of a water- 
bath, the temperature of which was automatically controlled, into which the 
sterilized intravenous jar could be inserted and removed following the in- 
fusion. The apparatus was built on a portable stand (Fig. 3). This principle 
is believed not to have been described heretofore for the particular purpose 
involved. 





WATER JACKET 
CIRCUIT BREAKER 


ELECTRIC CURLING TONG 
INFUSION JAR 

RUBBER STOPPER 

LD 














he water-bath consisted of a glass jar of one gallon capacity, the bottom 
of which had been removed. This jar was mounted on the support in an in- 
verted position and held by a strip of brass soldered to the bottom of the lid 
Which had been screwed in place. <A brass tube passed through the center of 
the lid and, surrounding it, a specially shaped rubber stopper was fitted. This 
in tur received the conical end of the infusion jar which Was clamped down 
on th stopper by a screw clamp which fitted over the neck of the jar above 
Figs. 1 and 2). There was provided thus a water-tight compartment, the 
Water-bath, which surrounded the infusion jar. A thermometer and a me- 
chanical mixer which kept the water in constant motion were suspended in 


the water. A new principle was employed in this mixer in that the sharp edge 


of the blade, which consisted of a piece of tin, cut the water by a to-and-fro 
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motion and was kept in action by its attachment to the hammer lever of an 
electric bell. Two electrically heated curling tongs, the handles of which 
had been removed, were suspended also in the water-bath, one on each side 
of the intravenous jar. The current which supplied these heating elements 
was controlled by a mercury-toluol thermostat connected in series with a 
magnet operating a circuit breaker similar to the method deseribed by Watson. 
The thermostat was so adjusted that the temperature of the water-bath 
remained at 41° C. This temperature was such as to maintain a temperature 
of 37.5° C. in the fluid as it flowed through the needle into the vein approxi- 
mately five feet below the jar. 
The authors wish to express their appreciation to Dr. E. M. Watson for his valu 
suggestions. 
REFERENCES 
Penfield, W. G., and Teplitsky, D.: Prolonged Intravenous Infusion and the Clinical De 
termination of Venous Pressure, Arch. Surg. 7: 111, 1923. 
Hendon, G. A.: Venoclysis or Intravenous Nutrition, Texas State M. J. 21: 662, 1926. 
Watson, E. M.: A Constant Temperature Apparatus for Use During Continuous Intra 
venous Administration of Fluids, Am. J. Obst. & Gynee. 15: 865, 1928. 
Titus, P., and Dodds, P.: An Apparatus for Regulating the Rate of Flow and th 
Temperature of Intravenous Injections of Dextrose and Other Solutions, J. A. M. A. 
91: 471, 1928. 
Mulholland, 8S. W.: Apparatus for the Continuous Administration of Fluids Intravenously, 
Proc. Staff Meetings Mayo Clinie 5: 48, 1930. 
Perlstein, M. A.: A Simple Apparatus for Controlling Temperature of Fluid During In 
jection, J. LAB. & CLIN. MED. 16: 837, 1931. 
Morrison, H. F.: Heating Apparatus for Intravenous Solutions, New York State M. J 
31: 1020, 1931. 


A SIMPLE DIFFERENTIAL STAIN FOR THE HUMAN HYPOPHYSIS* 
CHARLES SPARK, M.D... New York, N. Y. 


HE increased interest in the physiology of the hypophysis that has been 
evidenced during the past decade has resulted in the publication of a large 
number of differential stains for the demonstration of the various cellular 
elements in the anterior lobe.’ * * * °° Romeis’ lists eleven methods of stain- 
ing the anterior lobe of the hypophysis. However, the majority of the pub- 
lished methods are complicated and time consuming, and the results obtained 
are not constant even for pituitaries of the same species of animal. 
For the past two years the author has obtained consistently satisfactory re- 
sults with a simple stain, the individual ingredients of which are availab|e in 


any pathologic laboratory. The freshly fixed hypophysis of laboratory anl- 


mals does not stain with the same clearness as that of human gelands ‘ixed 
even twenty-four hours after death. 

Fixation.—Orth’s fluid (Miiller’s fluid 9 parts, formol 1 part) is superior 
to fixatives containing mercuric bichloride such as Zenker’s or Helly’s ‘uid 


*From Division of Laboratories, Montefiore Hospital. 
Received for publication, May 29, 1934. 





SPARK: DIFFERENTIAL STAIN FOR HUMAN HYPOPILYSIS 509 


which result in a marked brittleness of the tissue. The tissue is fixed for 
forty-eight hours and washed in running water for twenty-four hours. 

Staining.—Paraftin sections from 6 to 8 micra thick are brought down to 
water. The sections are stained as follows: 

1. Immerse in 0.25 per cent aqueous aniline blue from sixty to ninety see- 
onds. The basophile cells are stained a deep blue, while the rest of the tissue 
is stained a very faint blue. 

2. Wash in tap water one-half minute. Excessive washing will remove 
the dye from the basophiles. 

3. Immerse in Mayer’s hematoxylin ten minutes. 

4. Wash in tap water from two to three minutes. 

5. Immerse in van Gieson’s mixture from sixty to ninety seconds. The 
mixture is made up by adding 5 ¢.c. of 2 per cent aqueous acid fuchsin to 
100 e.c. of saturated aqueous picrie acid. Excessive treatment with van 
Gieson’s mixture will result in a greenish blue coloration of the basophiles. 

6. Wash in tap water one minute. Prolonged washing will wash out the 
van Gieson stain. 

7. Transfer sections to 95 per cent alcohol one minute. 

8. Dehydrate in absolute alcohol from two to three minutes. 

9. Clear in xylol. 

By this method the various cellular elements of the human hypophysis are 
sharply delineated and clearly defined from one another. Nuclear chromatin 
is stained a purplish brown. The beta (basophilic) granules are stained a 
dark blue and appear in sharp contrast to the alpha (acidophilic) granules 
which stain an olive green. The cytoplasm of the chromophobe cells has a 
light grayish blue color. Red blood cells stain bright yellow, which adds 
considerably to the ease of studying the sections, especially in glands that 
show congestion of the blood vessels. The colloid in the anterior lobe stains 
a variety of colors, varying from yellowish to purple. The colloid in the pos- 
terior lobe stains light blue. 

Dense collagenous fibers stain deeply with the acid fuchsin, while loose 
collagenous connective tissue stains lightly either with aniline blue or with 


acid fuchsin. The capillary walls stain a sharp blue. The stained sections 


possess a good degree of optical translucency which was not obtained with 


several of the published stains for the hypophysis. 


Stained sections that are now two years old have not shown any sig- 
nificant degree of fading. 
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motion and was kept in action by its attachment to the hammer lever of an 
electric bell. Two electrically heated curling tongs, the handles of which 


had been removed, were suspended also in the water-bath, one on each side 


of the intravenous jar. The current which supplied these heating elements 
was controlled by a mercury-toluol thermostat connected in series with a 
magnet operating a circuit breaker similar to the method described by Watson. 

The thermostat was so adjusted that the temperature of the water-bath 
remained at 41° C. This temperature was such as to maintain a temperature 
of 37.5° C. in the fluid as it flowed through the needle into the vein approxi- 
mately five feet below the jar. 


The authors wish to express their appreciation to Dr. E. M. Watson for his valuabk 
suggestions. 
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SIMPLE DIFFERENTIAL STAIN FOR THE HUMAN HYPOPHYSIS* 
CHARLES SPARK, M.D., New York, N. Y. 


HE increased interest in the physiology of the hypophysis that has been 
evidenced during the past decade has resulted in the publication of a large 
number of differential stains for the demonstration of the various cellular 
elements in the anterior lobe.’ ? ** °° Romeis’ lists eleven methods of stain- 


ing the anterior lobe of the hypophysis. However, the majority of the pub- 


lished methods are complicated and time consuming, and the results obtained 
are not constant even for pituitaries of the same species of animal. 

For the past two years the author has obtained consistently satisfactory re- 
sults with a simple stain, the individual ingredients of which are available in 
any pathologie laboratory. The freshly fixed hypophysis of laboratory ani- 
mals does not stain with the same clearness as that of human glands (fixed 
even twenty-four hours after death. 

Fixation.—Orth’s fluid (Miiller’s fluid 9 parts, formol 1 part) is superior 


to fixatives containing mercuric bichloride such as Zenker’s or Helly’s ‘luid 


*From Division of Laboratories, Montefiore Hospital. 
teceived for publication, May 29, 1934. 
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which result in a marked brittleness of the tissue. The tissue is fixed for 
forty-eight hours and washed in running water for twenty-four hours. 

Staining.—Paraftin sections from 6 to 8 micra thick are brought down to 
water. The sections are stained as follows: 

1. Immerse in 0.25 per cent aqueous aniline blue from sixty to ninety see- 
onds. The basophile cells are stained a deep blue, while the rest of the tissue 
is stained a very faint blue. 

2. Wash in tap water one-half minute. Excessive washing will remove 
the dye from the basophiles. 

3. Immerse in Mayer’s hematoxylin ten minutes. 

4. Wash in tap water from two to three minutes. 

5. Immerse in van Gieson’s mixture from sixty to ninety seconds. The 
mixture is made up by adding 5 ¢.c. of 2 per cent aqueous acid fuchsin to 
100 ¢.c. of saturated aqueous picrie acid. Excessive treatment with van 
Gieson’s mixture will result in a greenish blue coloration of the basophiles. 

6. Wash in tap water one minute. Prolonged washing will wash out the 
van Gieson stain. 

7. Transfer sections to 95 per cent alcohol one minute. 

8. Dehydrate in absolute alcohol from two to three minutes. 

9. Clear in xylol. 

By this method the various cellular elements of the human hypophysis are 
sharply delineated and clearly defined from one another. Nuclear chromatin 
is stained a purplish brown. The beta (basophilic) granules are stained a 
dark blue and appear in sharp contrast to the alpha (acidophilic) granules 
which stain an olive green. The cytoplasm of the chromophobe cells has a 
light grayish blue color. Red blood cells stain bright yellow, which adds 
considerably to the ease of studying the sections, especially in glands that 
show congestion of the blood vessels. The colloid in the anterior lobe stains 
a variety of colors, varying from yellowish to purple. The colloid in the pos- 
terior lobe stains light blue. 

Dense collagenous fibers stain deeply with the acid fuchsin, while loose 
collagenous connective tissue stains lightly either with aniline blue or with 
acid fuchsin. The capillary walls stain a sharp blue. The stained sections 
possess a good degree of optical translucency which was not obtained with 
several of the published stains for the hypophysis. 

Stained sections that are now two years old have not shown any sig- 


nificant degree of fading. 
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A METHOD OF MAINTAINING LABORATORY STRAINS OF 
TRYPANOSOMA BRUCEI IN A SUBSPECIES OF 
PEROMYSCUS MANICULATUS*t 


ARDZROONY PACKCHANIAN, Pu.D., ANN ArRBor, MICH. 


INTRODUCTION 


HE laboratory stock of pathogenic trypanosomes such as Trypanosoma 

brucei and Trypanosoma evansi usually are kept in Mus musculus, Rattus 
rattus, Rattus norvegicus or in guinea pigs. The three former species of ani- 
mals when inoculated with Tr. brucei will die within about a week while the 
latter species will succumb to the disease within three to four weeks. When 
successive passages of trypanosomes from one animal to another of the same 
species are made this period is still shorter. The so-called ‘‘ fixed virus’’ period 
of Tr. brucei for Mus musculus is about three days and for guinea pigs about 
eighteen days. 

In this paper the writer wishes to suggest another species of laboratory 
animal for maintaining parasitic strains of Tr. brucei, Tr. equiperdum, and 
Tr. evansi, a method both inexpensive and time saving. 

In previous studies,” * the writer has shown that when various subspecies 
of Peromyscus maniculatus were inoculated intraperitoneally with our strain 
of Tr. brucei the parasites appeared in the circulation of these animals within 
two or three days. Their number increased gradually until they were very 
numerous, then they more or less suddenly disappeared from the circulation. 
This first crisis and the subsequent short latent period were followed with a 
relapse of trypanosomes. Their number increased again until the blood of 
the animals was swarming with them. Occasionally an animal died at this 
stage, but, in the majority of animals the relapse was soon followed by an- 
other crisis. The process of frequent crises and relapses followed each other 
in a more or less regular manner for a number of times, until finally the last 
relapse of trypanosomes killed the animal. From the first sign of infection 
until the death of the animals their blood was infective and fatal to suscepti 
ble animals, such as Rattus norvegicus (laboratory white rats), Rattus rattus 


and Mus musculus (‘‘house mice’’ and so-called ‘‘laboratory white mice’’t 


killing them within five to fifteen days. The time element depended on the 


*From the Hygienic Laboratory, University of Michigan. 

Received for publication, May 7, 1934. 

7Maniculatus represents a species of American deer mice genus Peromyscus. N erous 
subspecies of Maniculatus are widely distributed in their natural habitation on the North .\meri- 
can continent.* 
, tWhite mice” in the past has referred to the albino mutan of Mus musculus. This term 
is no longer descriptive, for we have albino mutan of P. maniculatus gambelii. The a!>inism 
of this strain is typical and complete, genetically it is a simple recessive. This strair in be 
reared in the laboratory indefinitely.“ Experimental nagana in albino P. m. gambelii «nd in 


albino Mus musculus is distinctly different.® 7 
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number of trypanosomes inoculated and, to a certain extent, on the source 
and condition of inoculum. Guinea pigs and rabbits when inoculated with 
nagana blood, derived from a subspecies of Peromyscus maniculatus, died like- 


wise by nagana in due time. 
METHOD AND PROCEDURE 


1. One or two specimens, of a given subspecies of Peromyscus maniculatus 
(preferably albino P. m. gambelii), newly inoculated intraperitoneally are 
placed in a jar or Cage 1. 

2. After the animals in Jar 1 have been infected for about twenty-five 


days, two drops of their tail blood are taken into a syringe containing 0.5 ¢.e. 


EXPERIMENTAL TR. BRUCEI INFECTION IN PEROMYSCUS MANICULATUS GéMBFLITI. 
(METHOD OF MAINTAINING TR. BRUCEI STOCK IN PEROMYSCUS MANICULATUS.) 


| P.m.gambelii (albino) | 
3-1 


Inoculeted with 
Tr. brucei Oct.10,1933 


jrops blood (from tail 


933100 tryps.p.m.f. 


days 
19332100 tryps.p. 


Jan. 1,1934=Dead 


Duration of disease hi 
Inoe. with 2 drops blood been 73 days. 

—— ones 2,1934= 5 tryps.f 

55 days) 


P.m.gambelii (albino) -27,19347100¢tryps.p 
236-1 

Tail blood positive -28,1934> SOttryps.p 
|_ Dead 36 days 





Inoc. with 2 drops blood. 


(Pra. gaabellt “I Wus-susculus |] 
| 258-3 


(albino) 
258-2 


d Jan 30,1934 
3 tion of disease having been 
Tail bl.pos. 83 days 
| Deed 8 days 
| 
Inoc.with 2 dr.bl}—Feb. 23,1934" 2 tryps.p.m.f. 
— ——+—Feb.26,1934"25 tryps.p.m.f. 


| 
7 
7 


Still living, March 1, 1934. 


Chart 1. 
of physiologic salt solution and inoculated into two other maniculatus whieb 
are placed in Jar 2. 


After the lapse of about fifty days from the last inoculation, two drops 


of blood obtained from the tail of any previously inoculated animal are in- 


oculated in the mice in Jar 3. 


Following another fifty days or eighty days from the last inoeula- 
tion, the mice in the fourth jar are inoculated with the blood obtained from 
the tail or heart of any of the previously inoculated animals. Usually by this 
time among the early specimens, one or two may have died. If so, then more 


Specimens are inoculated to replace them. 
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It is desirable that frequent tail blood examinations and occasionally 
susceptible animal inoculations be made as long as the P. m. gambelii are 
alive, and that the results be recorded. 


EXPERIMENTAL DATA 


Charts 1 and 2 are representative of experimental nagana in nine subspecies 
of maniculatus thus far studied, i.e., P. m. artemisiae, P. m. bairdn, P. 
blandus, P. m. gambelii, P. m. hollesteri, P. m. osgoodvi, P. m. rubidus, P. 
rufinus, and P. m. sonorensts. 7 ) 

Table I represents duration of nagana in P. m. gambelu (colored, albino 
and hairless). 


EXPERIMENTAL TR. BRUCEI ISFECTION IN PEROMYSCUS MABICULATUS BLANDUS 
Dec.12,1932= 1 tryp.per 50 


P.a. oe 
-1 
Ino. ecith aes brucei 
Dec.9,19 
mic.field 


p-— Dec. 16,1932"1/50 
| 


Dec.21,1932© 5 tryps.p.2 
(12 days) 
Inoc. with 2 drops bl 


obtained from tei 1 





——7 Fan. 4,1933°100 tryps.p.2.f. 


26 days) 
| Rat (Rattus norvegicus) 
Tail blood positive 
| Dead 14 days 
Po p——Van.20,1933= 1 tryp. per 10 
} mi teld 
Inoc. with 2 drops blood 


f - Van.26,1933°100 tryps.p.a.f. 
| j (48 days) 


Mus — | Feb. 3,1933*none found 
| 39 (56 days) 
Tail Siood pos. 


[Dead 10 ) days | 





Inoc. with 2 drops blood 
[ Feb. 2 1933" 25 tryps.p.=.f. 
s) 


da 
Feb. i? 419332 *none found 
(65 4 s) 


Tail blood pos. 
| Dead 26 days 


| gt lod, 2k per 2.f. 
}—Feb. 27 21933°none fo 
‘aoe “4519338 1 cry. per 20 =.f 
(85 days) 


— | 
cae | p—Feb.21,1933© 1 tryp. per 5 =.f. 
77-1 


Inoc. with 2 drops road 


Mar. 7,1933= 1 tryp. per 20 =.f 
‘pana suscal us | 
ot "Blood pos. Tr. 9,1933Dend. 


[Dead i _ de deys_ | 





Duretion of disease having been 
90 days. 


Chart 2. 


. . = saat P » disease in various 
For the details regarding the relative duration of the dist : - 
reader is referre » previous works.” ‘ 
species of Peromyscus, the reader is referred to the previou 


DISCUSSION 


The method of maintaining Tr. brucei in a subspecies of Pe romyscus 
maniculatus (American deer mice), is based on several hundred animal — 
lations extending over three years. In choosing a species of mice Pero- 
myscus) for the keeping of the laboratory stock, one has to take into con 
sideration the following: . . m | . 

A subspecies of maniculatus should be chosen in which Tr. bruce = 
kept for a fairly long time, but a subspecies in which the trypanosome : ‘ 
eventually terminate the life of the animal. In this regard care must be ake 
to avoid obtaining a subspecies in which the parasites, after success! 8 
sages, will be gradually attenuated. We have at present no eviden - 
any subspecies of maniculatus, once inoculated with Tr. brucei, will 
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cover from the disease, nor is there any indication that they attenuate the 


parasite to any great extent. Various hybrids of F, generation between sub- 


species of maniculatus reacted to the disease as their parents. However, a 
small percentage of hybrids (F,) from the mating of P. m. rufinus male with 
P. m. gambelii female, show more resistance to Tr. brucei than any subspecies 
of maniculatus. In particular this hybrid latent period of trypanosomes is very 
long, during which it is difficult to demonstrate the parasites microscopically, 
and at times by susceptible test animal inoculations, and it is, therefore, evident 
that sometimes hybrid offspring (F, generation) between closely related sub- 


TABLE I 


FATALITY OF TRYPANOSOMA BRUCEI FOR ‘‘P. M. GAMBELII’’ 


NOTE SPECI- TE OF INOCU rAT 
veto STRAIN OF — —_ DAT ad hm what | ios AL - 
j P,. =. sambelit ME} SE} LATION WITH ITY IN REMARKS 
KEY 7 NO. Tr. brucei DAYS 
Albino ] 18/3: 90 
Albino 2 ‘18 93 
Albino 3 18 67 
Albino 18 / 23 
Albino /18 12] 
Albino /18 71 
Albino ‘18 81 
Albino 18 43 
Albino /18 57 
Albino \ 9/18 
Albino : \ 9/18/ 
Albino 26 
Albino ; 5/10/ 
Albino J 5/19 
Albino ; ] 6/23 / 
Albino I 6/23/; 
Albino 10/19/: 
Albino 10 
Albino y 
Albino 
Colored 
Colored 
Colored 
Colored 
Colored 
Colored 
Colored 
Colored 
Colored 
Colored 
Colored 
Albino hairless 
Albino hairless 
Albino hairless 
‘olored hairless 
‘olored hairless 
‘olored hairless 
‘olored hairless 
‘olored hairless 
‘olored hairless 
‘olored hairless 
‘olored hairless 
Colored hairless ( 
Colored hairless 2/18/33 
Colored hairless ] 2/18/33 
Colored hairless ; 2/18/33 
Colored hairless ; } 2/18/3: 
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In the blood of 
every animal, one 
time or anoth- 
er, trypanosomes 
have been demon- 
strated micro- 
seopically. The 
crises and_ re- 
lapses of trypan- 
osomes were 
noted to occur 
frequently. 
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During the 
progress of dis- 
ease whenever 
two drops of tail 
blood from P. m. 
gambelii were in- 
oculated into sus- 
ceptible animals, 
they invariably 
contracted the 
infection and 
died in due time. 
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species such as P. m. rufinus male with P. m. gambelii female, add to the vigor 
and increase resistance to this particular infection. For this reason it is not 
advisable to use hybrid offspring for maintaining pathogenic trypanosome 
stocks, because it is not known how far Tr. brucei may be modified during its 
indefinite sojourn in a given hybrid offspring. 

The ‘‘ideal’’ type, therefore, is one in which the length of the Tr. brucei 
infection, after successive passages, remains approximately the same, but whieh 
always, of course, ends in the death of the animal not sooner than two or 
three months. In this ‘‘ideal’’ type the trypanosomes must be detectable in 
the circulation of the animal in sufficient number at frequent intervals and 
should not loose their pathogenicity to laboratory animals, such as rats and 
rabbits, any more than if the stock were kept in guinea pigs. 

If the stock of Tr. brucei is kept in the following species P. californicus 
californicus, P. c. insignis, P. eremicus anthonyi, P. e. eremicus, P. e. ferticucus, 
and P. polionotus polionotus, it will be just as expensive and time-consuming 
as if the strain is kept in Mus musculus, Mus bactrianus, or Rattus norvegicus, 
Experimental Tr. brucei infection in these species of animal is, as a rule, an 
acute, progressive and fatal disease, characterized by the constant presence 
of the parasites in the peripheral blood. Not a single animal of the above 
species survived longer than fifteen days. If one wishes or is compelled 
to maintain the stock of Tr. brucei in these species, the animal inoculations 
must be performed every two or three days. On the other hand if the strain 
is kept in Peromyscus leucopus noveboracensis there is greater danger of losing 
it because the majority of the mice of this species either recover from the dis- 
ease or alter the virulence of the trypanosomes to such an extent that they 


will produce the infection in rats, seldom or only after an extremely prolonged 


ineubation period. This delayed test animal infection is particularly noticeable 
when the subinoculum is taken from the noveboracensis a few months after its 
initial inoculation. After the lapse of a longer period, about one hundred and 
fifty days, its blood usually is no longer infective to susceptible animals. Tr. 
brucei infection in a small percentage of P. leucopus noveboracensis animals is 
detectable even a year after initial inoculation, or subsequent reinoculations 
with Tr. brucei. For this reason it is considered an extra precaution for pre- 
serving the stock to inoculate a few P. 1. noveboracensis very heavily with Tr. 
brucei once every year. But it must be borne in mind, that not always can 
one resecure 7'r. brucei from the individuals of this species a year after its initial 
inoculation.® 7 
SUMMARY 


1. It is shown that the species of Peromyscus maniculatus is a suitable 


animal for indefinite maintenance of laboratory stocks of pathogenic trypano- 
somes, such as Tr. brucei, and Tr. evanst, the minimum period of lit 


twenty-one days in a few instances. The maximum was two hundred an: 


heing 
hirty 
days, while the general average was about eighty days. 

2. Tr. brucei during its sojourn in a subspecies of P. maniculatus was not 


attenuated to any extent and the blood of the animals from the first sign o! 
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infection until death was infective and virulent to the susceptible animals, 
such as Rattus rattus, Rattus norvegicus, and Mus musculus, killing them within 
five to fifteen days. 

P. m. artemisiae, P. m. bairdii, P. m. blandus, and particularly albino P. m. 
gambelii are suggested as convenient and inexpensive animals for maintaining 
Tr. brucei for the purpose of classroom teaching and for research. Other sub- 


species of maniculatus such as P. m. osgoodii, P. m. sonore nsis, P. m. rubidus, 


P. m. rufinus, ete., likewise are suitable for maintaining the pathogenie stock 
of trypanosomes. 


[ wish to express my sincere thanks and appreciation to Professor F. G. Novy at 
the University of Michigan for his kind interest in this work. I am also grateful to Dr. Lee 
R. Dice and Dr. H. W. Feldman at the University of Michigan for supplying me with various 


species and hybrids of Peromyscus used in this investigation, 
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QUANTITATIVE DETERMINATION OF SUGAR IN THE URINE* 


AN OFFICE TEST 


J. F. Koocier, M.D., ANp F. STANLEY Morest, M.D., Kansas Crry, Mo. 


T IS the purpose of the authors to make available to physicians a quantitative 

urinary sugar test, which ean be performed quickly while the patient is in the 
office. Response to diabetic dietary or insulin, can be checked and intelligent 
instructions given. The test was not designed to compete with blood sugar 
determinations, or lengthy quantitative urinary sugar estimations made in hos- 
pital and commercial laboratories. It is not always feasible to subject diabeties 
to blood sugar examinations on every office visit. This modified Purdy’s method 
with its ease of performance, yet possessing the necessary sensitivity, finds its 
most extensive use in excluding the presence of pathologic amounts of sugar in 
routine urinalysis. Patients can determine the percentage of sugar in specimens 
passed two hours after meals, and bring reports to the physician. 

Purdy,' in 1889, formulated his test solution and method for the quantitative 
determination of sugar in the urine. According to Cummer? and Webster, 
Purdy’s solution is superior to any copper solution prior to, and including, 
Fehling’s formula. Objections offered to Purdy’s solution are instability and 
ammonia fumes. The solution keeps for months, but constant action of ammonia 
on cupric sulphate forms cupric ammonium sulphate, which eventually disinte- 
grates liberating cuprie oxide as shown in the following chemical equations: 

CuSO, + 4NH,OH — Cu(NH,),SO, + 4H,0 


Blue cupric 
ammonium sulphate 
Cu(NH,),SO, + H,O — CuO + (NH,),SO, + 2NH, 
Black Colorless 
cupric ammonium 
oxide sulphate 


To prevent instability, the original formula was modified by placing copper 


and ammonia in separate solutions. The two solutions, kept separately until 


required, remain stable indefinitely. Using 4 ¢.c. of test-solution, instead 0! 
35 e.e. as needed in Purdy’s method, ammonia fumes are not offensive. 


Composition of Solutions.- 

Alkaline solution 
Potassium hydroxide 23.5 
Glycerin 38.0 
Strong ammonia (28.33%; U.S.P.; Sp. Gr. 0.9) 350.0 
Distilled water qs. ad. 500.0 

Copper solution 
Anhydrous cupric sulphate 4.752 gm. 
Distilled water, qs. ad. 500.0 ee. 


*Received for publication, June 23, 
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Preparation of Solutions —Alkaline solution is prepared* by dissolving 


93.5 gm. of potassium hydroxide in 100 ¢.c, of distilled water, then adding 38 c.e. 
of glycerin and 350 ¢.c. of strong ammonia. Distilled water is added to bring 
volume to 500 c.e. 


Copper solution is made by dissolving 4.752 gm. of anhydrous cupric sul- 


phate in 200 e.c. of distilled water, and adding sufficient distilled water to bring 


volume to 500 ¢.e. 

For convenience in the physician’s office, 120 ¢.c. (4 ounces) of each solu- 
tion can be made up and placed in glass stoppered bottles. The pharmacist veri- 
fies the quantitative accuracy as each new supply of solution is definitely stand- 
ardized so that 4 ¢.c. is reduced by 0.00229 gm. of anhydrous dextrose. <A ‘‘trial- 
solution’’ containing 2.2 grains (0.45 per cent) of dextrose to an ounce of 
distilled water accompanies fresh amounts of test-solutions to the doctor’s office. 
It is preferable that another pharmacist make the ‘‘trial-solution.’’? The physician 
checks the correctness of test-solutions, since 4 ¢.c. is reduced by 0.5 @.e. of 


‘‘trjal-solution.’’ 


Fig. 1. 


Procedure.—Into a test tube,** place 2 ¢.c. each of alkaline and copper solu- 
tion. A deep blue solution results. Heat the solution to boiling. The 1 ec. 
pipette,t shown in the illustration, is filled with urinet to be tested. Slowly dis- 
charge the urine into the boiling test-solution drop by drop until the blue color 
begins to fade. Then add urine still more slowly, three to five seconds elapsing 
after each drop, until the blue color completely disappears, leaving the test-solu- 
tion perfectly transparent and colorless.§ 

The authors’ pipette is graduated so that each drop is Mp ¢.c. 

Calculation.—The amount of urine required to reduce 4 ¢.c. of test-solution 
contains 0.00229 em. of sugar. Percentage of sugar can be determined with the 
formula: 0.229 + X, where X represents number of cubic centimeters of un- 
diluted urine required to effect reduction. Example: 0.5 ¢.c. of undiluted urine 
is necessary to reach the end-point. 0.229 + 0.5 = 0.45 per cent. Urines reading 
0.2 per cent or under, may be considered negative for glucose. To secure quickly 


a *Solutions are obtainable from J. E. Griffin, Apothecary, 216 East 11th Street, Kansas 
City, Mo., or may be prepared by a graduate pharmacist. 

**A4 test tube previously scored with an ampoule file, indicates the 2 c.c. and 4 c.c. marks. 

r\septo Pipette, No. 2025—Special; graduated in 0.05 (1/20) e¢.c., Becton, Dickinson & Co., 
Ruthertord, N. J. 

tTSelected specimens passed two hours after meals, to which toluene has been added as 
presery tive. 
‘ $\'pon standing, the test-solution again regains its blue color. This is due to reoxidiza- 
tion and should not be mistaken for imperfect reduction or defect in test-solution. 
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the results of a test, consult Table I which gives amount of sugar in the urine, 


both in pereentage and in grains per fluidounce. 
TABLE I 
RATIOS OF REDUCTION USING 4 C.c. OF TEST-SOLUTION 


UNDILUTED URINE 
DROPS a PER CEN' 
- GRAINS OF SUGAR = 
(1 prop — 0.05 Cc.c.) C.C. : eae OF SUGAR 
PER OUNCE 


0.05 92. 00 


0.10 11.00 


40* 
20 


4. 
0.15 7.33 Be 
i 


0.20 5.50 0 
0.25 4.40 0.8 
0.30 3.67 0.7% 
0.35 3.14 0.63 
0.40 9.75 0.55 
0.45 2.45 0.50 
0.50 2.20 0.45 
0.55 2 00 0.40 
0.60 1.83 0.37 
0.65 1.69 0.34 
0.70 1.57 0.31 
0.75 1.46 0.29 
*When the percentage of sugar is above 4.40, dilute the urine with three volumes of 
water and multiply table figures by 4 


For practical purposes, a medicine dropper, which has been tested* and 
found to deliver 20 drops of urine to a cubie centimeter, can be used to obtain 
accurate results. <A 1 or 2 ¢.¢. pipette, graduated in tenths, may be used. In 
either case, the table of results prepared above is equally applicable, and elim- 


inates solving arithmetical problems. 
DISCUSSION 


The reactiont in which glucose is oxidized by cupri¢ ions may be written as 
follows: 
2Cu(OH), > C,H,,0, + Cu,O + 2H,0 
cupric gluconic  cuprous 


glucose é 4 
= hydroxide acid oxide 


The cupric ion is the oxidizing agent, and is reduced to the cuprous state by 
glucose in the presence of alkali. Cuprie ions in solution are in equilibrium with 
residual cupric hydroxide, which in turn may be regarded as existing in equilib- 
rium with ammoniacal copper. 


Decomposition of cuprous hydroxide to form cuprous oxide follows: 


2CuOH — Cu,O + H,O 
Red 
cuprous 
oxide 


Reduced copper, though very insoluble, is soluble in strong ammonia. This 
fundamental chemical fact is responsible for the colorless end-point. Reduced 
copper is not precipitated, but is held in solution by ammonia. The blue color 


j *Heat the tip of the medicine dropper and if the drops are too large, draw it. the 
tip of the dropper; if too small, cut off the tip. 

_+Dr, James C. Rice, instructor in chemistry at Kansas City Junior College, revi 
chemical interpretations presented. 


1 the 
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of the test-solution grows paler as the reduction takes place. When reduction is 
complete, the blue test-solution becomes suddenly decolorized but no precipitate 
appears. 

Urates may turn the test-solution a light greenish yellow, but this change is 
always accompanied by a flocculent brown precipitate, or a finely divided white 


precipitate. In no way can such a change be contused with the transparent and 


colorless end-point produced by sugar reduction. The test-solution does not react 
with formaldehyde, albumin, urie acid, morphine, chloroform, acetylsalicylic 


acid, or sodium salicylate. 
CONCLUSIONS 


These deductions are drawn from the experience gained in performing over 
3,000 quantitative sugar determinations with this method. 

1. When the end-point is reached, results are read directly from Table I. 

2. Small amount of solution and elimination of cumbersome apparatus make 
the test inexpensive. 

3. This method is rapid; the technie is simple; the solutions are stable. 

4. Diabetic patients can report percentage of sugar found in postprandial 
specimens, 

5. Advantages of sugar test herein outlined over Benedict’s method are: 
(a) More definite and sharp end-reaction; (b) no loss of time waiting for solu- 
tion to cool in detecting the presence of 0.3 per cent sugar, or less; (¢) short 
boiling time; (d) no bumping in tube; (e) no false positive reaction with 
phosphates, urates, morphine, and sodium salicylate; and (f) aceuracy of test- 
solution easily checked. 

6. Its widest application is as a test to exclude the presence of abnormal 
amounts of sugar in routine urinalysis. 

7. First quantitative test offered diabetics that is practicable at home. 

8. The test is qualitative as well as quantitative. 

9. A method for quantitative urinary sugar determination is presented 
primarily as an office test, to aid physicians to better control diabetic dietary or 
the use of insulin. 
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METHOD FOR OVARIAN TRANSPLANTATION ON RABBITS USED 
FOR THE ASCHHEIM-ZONDEK TEST FOR PREGNANCY* 


KENNETH C. CAMPBELL, MARLBORO, N. J. 


N THOSE laboratories performing a posterior or anterior laparotomy on 

rabbits which have been injected for the purpose of making a diagnosis of 
pregnancy, and which are used for the test from three to five times, a new method 
may be employed to distinct advantage. The mortality rate of the animals may 
be reduced, and more accurate examination of the ovaries made possible, if the 
following procedure is used: Repeated entering of the peritoneal cavity for each 
examination and lifting out of the ovary through the fascial wound is a factor 
contributing to liability of infection of the animals; then, too, the ovary is likely 
to become traumatized because of repeated manipulations, the resulting hyper- 
emia tending to interfere with the detection of hemorrhagic follicles. 

The advantages of the method of ovarian transplantation here described 
are: (1) the ovaries are readily accessible; (2) less time is required for the 
examination as there is only one incision to be made; (3) anesthesia is of short 
duration and resulting anesthetic deaths are reduced to a minimum; (4) the 
mortality from infection is greatly diminished; (5) the ovaries are more likely 
to maintain a normal appearance than is the ease if the organs are handled dur- 
ing each examination. 

The entire procedure consists of an initial posterior laparotomy, transplanta- 
tion of the ovaries into the subeutaneous areolar tissue of the back, and subse- 


quent examination by opening the original incision and lifting the skin flaps for 


inspection of the ovaries. 

The technic for the initial operation is described by Goodale and Flanagan 
on page 58 of the JouRNAL or LABORATORY AND CLINICAL MEpIciNE for October, 
1932, as follows: 

The rabbit, under ether anesthesia, is placed in the position normally assumed by 
the rabbit at rest. The lower back is covered with tincture of iodine which is rubbed into 
the hair with a sponge. The hair may be removed with scissors and it is then found easier 
to suture the skin. The instruments necessary are a scalpel, mouse-tooth forceps, hook, 
scissors, needle and needle-holder, and No. 1 catgut suture. These are placed in a dish 
of 70 per cent alcohol. The operator, wearing rubber gloves, rinses his finger tips in the 
aleohol. The operator locates the fifth vertebra about the juncture of the femur with 
the coxal or pelvic bone. A 4 em. longitudinal incision is made in the midline and should be 
bisected by the above-mentioned vertebra. The incision is carried completely throug! the 
ause 


skin which is then readily separated from the fascia and muscle layer beneath. 
f both 


of the looseness of the rabbit’s skin the single incision serves for the examination 
ovaries. 


*From the New Jersey State Hospital. 
Received for publication, June 20, 1934. 
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The skin incision is now pulled to one side until the white line of the lumbodorsal 
fascia is seen. This is usually about 2 em. from the midline and vertebral column and is 
just lateral to the thick sacrospinalis muscle. A 2 em. incision is made through the lumbo- 
dorsal fascia. The intestines are then seen through the parietal peritoneum. The peritoneum 
is picked up with forceps and is cut, allowing entrance into the abdominal cavity. The hook 
is then inserted and the ovary brought into view. The ovary is usually found medial to the 
incision. The hook sometimes engages with the horn of the uterus or the tube, but in either 


ease the ovary is readily found, In a careful operation bleeding is not usually encountered. 


From this point on, the procedure differs from the original in that the ovary, 
instead of being dropped back into the peritoneal cavity is transplanted into 
the subeutaneous areolar tissue. The ovary is held out through the ineision in 
the fascia and careful suturing is done around it, and the edges of the fascial 
slit brought together. This suturing is close enough to the tube to prevent 
prolapse of the ovary into the peritoneal cavity but not close enough to com- 
press the blood supply. After both ovaries have been treated in this manner, the 
skin is allowed to slip back into normal position and the skin sutured. Subse- 
quent examinations may be made at any desired intervals. When one wishes to 
observe the ovaries it is necessary only to sever the sutures in the skin and look 
beneath the flap. When healing around the ovary is well advanced, and the 
ovary has a normal appearance, the first injection may be given and the effect 
of the injection upon the ovary observed as frequently as may be desired. 

Repeated tests may be done on the same animal, it being necessary, of 
course, to allow adequate time for the ovaries to return to normal after a posi- 
tive reaction. 

EXPERIMENTAL EVIDENCE 


Feb. 12, 1933: Ovaries of virgin Rabbit 93 transplanted. Ovaries were observed to 
be slightly larger than normal average. After the required number of sutures were taken in 
the fascia and the ovaries found to be secure in their new positions, sterile vaseline gauze 
was packed between the skin and fascia to prevent adhesions. (In later experiments the 
gauze was found to be unnecessary and to be a predisposing factor in the few infections 
encountered.) Sixty hours later an exploratory observation was made and healing was 
found to be well advanced around the ovaries. No evidences of infection were noted. Gauze 
was again packed in between fascia and _ skin. 

Feb. 16, 1933: <A second exploratory examination was made. Healing was found to be 
more advanced and the wound clean. Three sutures were taken in the skin. Use of gauze 
discontinued. 

Feb. 20, 1933: The ovaries were again examined. Granulation tissue was found in 
the fascial wound but not on ovaries which were of normal appearance. Rabbit was injected 
intravenously with 10 ¢.c. of urine from woman in labor. 

Feb. 20, 1933: Examination revealed the ovaries to be markedly enlarged and con- 
gested Discreet hemorrhagic follicles were noted. 

“ther anesthesia was used exclusively on this animal. 

Neb. 25, 1933: Rabbit 14. Transplantation was done on left ovary. Nothing was 
done with right ovary. The results in this animal on subsequent examination, were es- 
sentially the same as those of Rabbit 93, except that healing was not so rapid. 

March 1, 1933: Rabbit 14 injected with known positive specimen. 


larch 3, 1933: Rabbit 14. A characteristic positive reaction was grossly demonstrable 


in the left ovary. An incision was made in fascia on the right side, and the right ovary 
also wed a positive reaction. Ether anesthesia was used. 


arch 4, 1933: Rabbit 20. Both ovaries were transplanted, and vaseline gauze was 
inserted in wounds. 
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March 5, 1933: Rabbit 20. Gauze removed and ovaries examined. They presented 
an engorged discolored appearance. A small amount of pus was observed in the fascial 


gram stain of this pus, many gram-positive cocci occurring in 


wound. On direct smear and g 


clusters were seen. On plain agar slants these organisms showed the cultural characteristics 
of Staphylococcus aureus. 

March 5, 1933: Rabbit 20 was emaciated and extremely weak. An offensive odor was 
noted as the gauze was removed from the wound. A marked suppurative process was ob 
served in and around fascial wounds. Ovaries markedly swollen and of a dark red color. 

March 6, 1933: Rabbit 20 found dead in cage. Death apparently was due to perito 
nitis. Sodium amytal was used as the anesthetic in this case. 

March 8, 1933: First experimental Rabbit 95 and five others, Rabbits 19, 30, 36, 80, 
and 84 were injected with known positive specimens. Rabbits 19, 30, and 36 had previously 
had bilateral transplantation and Animals 80 and 84 had had but one ovary transplanted, 
the left and right, respectively. All were suitable for inoculation in five days. The use of 
vaseline gauze having been discontinued, no postoperative complications were experienced. 

On examination, Animals 93 and 19 were found to be suitable for a second injection 
fourteen days after the positive reaction. Rabbits 30 and 36 were unsuitable until sixteen 
and eighteen days had elapsed, respectively. Rabbits 80 and 84 required twenty-one and 
twenty days, respectively before the ovaries returned to normal. Second injections of. all 


these animals (in Case 93, the third) resulted in normal positives, the second injections 


being given twenty-five days after the first ones. 


THE INTRADERMAL TEST IN UNDULANT FEVER* 
REACTIONS IN HEALTHY AND INFECTED INDIVIDUALS 
GRANT QO. Favorite, M.D., AND Curtis F. Cute, M.D., PHiapeLputia, Pa. 


HE laboratory diagnosis of undulant fever in the past has rested on the 

agglutination test and blood culture. Of recent years, the intradermal re- 
action has gained favor as an adjunct to the above procedures. We wish to 
present in this paper our experience with this reaction. 

Kleischner and Meyer,’ in 1918, found that when the Brucella abortus 
protein was injected into the skin of inteeted guinea pigs, it caused a defi 
local reaction. In studying 100 children they obtained a positive reaction in 
Burnet,? in 1922, using a filtrate from killed Brucella melitensis, obtained | 
tive reactions in eases of undulant fever. Some investigators (Trenti® * Ol: 
and Massot,® Dubois and Sollier’) using his technic, obtained similar results. 
the other hand, insufficient specificity has been claimed by others (Brugi,’ So! 
Bua,® Tapia and DelValle’’). Enough evidence has accumulated to show 
the use of a bacterial suspension is superior to the filtrate (Fornaea and 1 
Fazio, Mitra,’* Bua,’ DeFermo,'* Leavell and Amoss™) and is less like 
give a false positive reaction. The reaction with the bacterial suspension 
proved specific in known cases of undulant fever and negative in other dis 


(Sensenich and Giordano,'® Giordano,’® Simpson and Frazier,’7 DeFer! 


*Received for publication, June 26, 1934. 
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Using a fat-free filtrate, Levin'* and Goldstein’? obtained comparable results with 
less marked local reaction. Leavell and Amoss' claim more specific reaction with 
heat killed suspensions than with extracts. <A single strain of the Brucella 
melitensis group is sufficient as an antigen in performing the test, since it has 
been found that other members of the group give similar results (Yeckel and 
Chapman*" ). 

Our object was to establish the reaction of the normal individual to Brucella 
antigen and to compare it with reactions in known eases of undulant fever. In 
the eourse of our study, we have observed several interesting findings, which we 
feel will prove of value in the performance and interpretation of this valuable 
reaction. 

Antigen Used.—The antigen was made from a strain of Brucella isolated 
from a human ease of undulant fever, of probable bovine origin, and grown 
artificially on plain agar for one year. The organism was grown for seventy-two 
hours on plain agar, emulsified with 0.5 per cent phenol in physiologic salt solu- 
tion, and killed by heat at 56° C. for one hour. It was adjusted to a density of 
800 million organisms per ¢.c. when compared with a barium sulphate standard, 
and tested for sterility on liver infusion agar for one week at 37° © 

Nonspecific Reaction —Ninety healthy medical students were tested for the 
presence of agglutinins and one was found to be positive in dilution of 1:250. 
He was excluded from the list of controls. In order to determine the nonspeeifie 
reaction, 0.1 ¢.c. of the antigen was injected intradermally on the flexor surface 
of the forearm. Subsequent events showed us that a better site for injection 
was the deltoid region, since positive reactions may persist for a long time. For 
the average reaction there appeared at the end of twenty-four hours a papule 
0.5 em. in diameter (the size of the original wheal), surrounded by an area of 
erythema 2 em. in diameter. In forty-eight hours the papule and the area of 
erythema were about one-half the size existing at the end of twenty-four hours. 
In seventy-two hours the papule disappeared but the erythema persisted, and 
gradually disappeared by the end of one hundred twenty hours. This reaction 
seemed rather marked for a negative test. Using the same antigen diluted to 
80 million organisms per ¢.e. and attenuating its potency by keeping it in the 
refrigerator for six months, it was again used on 40 controls who consisted of 
surgical patients with negative undulant fever history and absent Brucella 
agglutinins. The reaction was greatly modified. A papule, 0.5 em, in diameter, 
surrounded by a small area of erythema, gradually disappeared by the end of 
forty-eight hours. This was compatible with reactions obtained with other 
organisms. Twenty-five patients in this group were retested with a mixed vaec- 
cine containing E. coli, pneumococcus, staphylococcus, and streptococcus, They 


developed a similar papule at the site of injection surrounded by an area of 


erythema about 2 em. in diameter which disappeared at the end of seventy-two 
hou 

‘pecific Reaction in Undulant Fever.—Ten patients with undulant fever in 
various stages of the disease were tested with the diluted and attenuated antigen. 
Five were tested during the first month of the illness; 2, during convalescence ; 
and ‘ree, one to two years after recovery. The latter patients still had agglutin- 
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ins, varying in titer from 1:100 to 1:500. The intradermal reaction in these pa 
tients consisted of a papule 0.5 em. in diameter, surrounded by an area of erythe- 
ma 1 to 2 em. in diameter at the end of twenty-four hours. The papule assumed 
a bluish red color. During the first week, there was a gradual decrease in the 
size of erythematous area, until it merged with the central papule, which, by the 
end of ten days, appeared as a firm, indurated nodule, measuring 0.5 to 1 em. in 
diameter. During the second week the reaction subsided, and persisted as a red 
area with some induration. Desquamation of the overlying epithelium took place 
at this stage. In all except one, the reaction continued for several weeks longer. 
All had loeal soreness which lasted for forty-eight hours. In no instance was the 
reaction of sufficient severity to cause local necrosis. These results compare 
favorably with those of Yeckel and Chapman.*° 

Positive Reaction in Controls.—One of the students in the control group, as 
previously mentioned, had an agglutination titer of 1:250. He gave a strongly 
positive skin reaction. His history showed that he had ingested raw milk for 
many years, and still does when he returns home during vacation. Two students 
with a positive reaction but with absent agglutinins gave histories of exposure 
to cattle, ingestion of raw milk, or febrile illness. The original undiluted antigen 
was used on one of these students with marked local reaction which persisted for 
several months. 

Scarification Test—Since the intradermal reaction causes local manifesta- 
tions which could be less severe, it was thought that it could be moderated by 
placing the antigen on a searified skin surface. The same technic was used as 
in the performance of the Von Pirquet test for tuberculosis and the searification 
method for smallpox. Furthermore, a small pledget of cotton saturated with the 
antigen was placed over the searified area and held in place by adhesive tape. A 
slight border of erythema developed in the positive cases, but was not sufficient 
for diagnostie purposes, 

COMMENT 

With a properly prepared antigen consisting of the whole bacterial sus- 
pension of Brucella abortus, a definite intradermal reaction was obtained which 
caused no serious local reaction and left no doubt as to its positiveness. The 
severity of the reaction depended somewhat on the amount and poteney of the 
antigen. These factors were altered by dilution and aging of the bacterial 
emulsion so that when used on controls, the nonspecific reaction disappeared in 
forty-eight hours. Such an antigen caused a definite prolonged reaction in cases 
of undulant fever which compared favorably with modified antigens used }y 
others. Even in inexperienced hands, the line of demareation between a positive 
and negative test was such that it left no room for doubt, as it often happens in 
skin reactions. The negative reaction, even with the use of a heavy, pot 
bacterial emulsion, usually disappeared at the end of five days, and surely at 
end of the first week. The positive reaction continued after this time as a fi 
indurated, red nodule which persisted for several weeks. The proper tim 
reading the test, therefore, would be at the end of the first week with subseq 
observations. 

During the course of our study several interesting observations were |! 


which are worth recording. In two positive cases, a subcutaneous injecti: 
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the vaecine for therapeutic purposes caused a reactivation of the loeal reaction 
after it had subsided. Because of the inaccessibility of the other patients with a 
positive reaction, it was not tried on the others. The phenomenon was not ob- 
served in the controls. One of the students with agglutinins in the blood, and a 
positive intradermal reaction, returned home for the Christmas holidays. His 
trip home took place during the second week of the reaction. While home he 
drank large quantities of raw milk. <A reactivation of the nodule, with widening 
of the erythematous zone occurred. No doubt, the milk which was probably in- 
fected, had a direct bearing on the reactivation of the lesion. 

To show the specificity of the test we cite the following ease: A colored male 
patient suffering with an obscure febrile illness gave a positive Widal test in a 
dilution of 1:50 and a positive agglutination test for Brucella abortus in a dilu- 
tion of 1:100. The intradermal reaction was negative. At autopsy the patient 
was found to have miliary tuberculosis. 

Thirty-five students in the control group were tested for agglutinins five 
months after their single intradermal injection of the antigen. No agglutinins 
were found at the end of this time. 

CONCLUSIONS 

The use of a bacterial suspension of killed Brucella abortus gives a specific 

intradermal reaction in undulant fever which is easily distinguished from a non- 


specific response. 


The bacterial suspension may be adjusted by dilution and attenuation to the 


desired reaction, as determined by preliminary tests on normal human individ- 


uals. 
The use of the searifieation technic in performing the test does not give 
conclusive results. 
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2138 PoPpLAR STREET 


A SIMPLE METHOD FOR THE CALIBRATION OF CLINICAL 
OXYGEN REGULATORS* 


JESSE G. M. ButLowa, M.D., New York, N. Y. 


HE use of oxygen from industrial high pressure cylinders, both for nasal 

administration and to supply oxygen tents, is becoming everywhere more 
general. Accurate measurements of the oxygen supplied is important if dupli- 
cable clinical results are to be obtained. The gauges attached to regulators 
may be accurate when shipped from the manufacturer, but those with dials 
operated by Bourdon tubest become inaccurate because the tubes are subject 
to strain. This may happen especially in single stage regulators if they are 
roughly handled or if the full pressure of the cylinder comes on the discharge 
gauge. At times the tiny fixed orifice through which the oxygen must pass 
becomes partly occluded by dust or seale from the cylinder or by corrosion. 
This changes the delivery rate, and makes necessary recalibration of the 
gauge. Variable orifice flow tubes, made of Bakelite, are subject to changes 
due to temperature which, however, have much less importance than in the 
dial gauge. They are not sprung or fatigued by use. Glass tubes are not 
materially affected by temperature. Guedel type regulatorst cannot be call 
brated accurately. 

It is desirable that physicians and hospitals check their gauges from time 
to time to determine whether they are accurate. If inaccuracies are found, 
a correction scale for various settings should be attached to the regulator. 
When the inaccuracies are very great, the regulator should be returned to 


the manufacturer for repair and recalibration. 


_*From the Littauer Pneumonia Research Fund of New York University, Harle: 
tal Station, and the Medical Service, Harlem Hospital (Department of Hospitals) N 
City. Financial support was also received from the Metropolitan Life Insurance C: 

Received for publication, July 13, 1934. 

7Curved tubes which tend to straighten under pressure and move a ratchet 
flects a needle on the dial. 

tThese have a water immersed tube with holes at various ievels. The gas is d 
from lower holes when the flow rate increases. 
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The following readily available method for testing the accuracy of regu- 
lators has been in use at Harlem Hospital for several years, and with care 
the results obtained are duplicable with an error of 0.1 liter or less of oxygen 
per minute on successive tests at any point. 

In most hospitals there is a basal metabolism outfit which contains a 
reasonably accurately calibrated gasometer and drum revolving mechanism. 
To perform the test, oxygen is discharged into the gasometer through the 
regulator (Fig. 1) at different liter rates per minute and a record is made 
on the chart (Figs. 2 and 3). The actual discharge at any given discharge 
rate may be read by measuring the amount of discharge between the vertical 
lines equivalent to one minute of revolution. For very rapid rates of dis- 


eharge. one-half minute is measured. 
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Fig. 1.—A clinical oxygen regulator with integral float or flow gauge. 


Regulators are calibrated at 70° temperature and at sea level.* Accord- 
ingly, the values obtained are corrected for differences of temperature and 


. 


barometric pressure by use of the gas laws. The approximate corrections are 


’ 


-l per cent for each 500 feet altitude elevation, or each increase of 14 mm. 
9 to 6 inches) of barometric pressure, —1 per cent for each 10° F. above 
10° F., +1 per cent for each 10° F. below 70° F., and -0.2 per cent for each 
1 per cont of carbon dioxide added to the oxygen. 


niin = usual spirometer chart is drawn for a temperature of 21°C. and a baro- 
. I sure of 760 mm. Hg. Thus, if the observed values are: 
gas flow (from chart) 10.1 liters per minute 
temperature 25°C. 
(id ites barometric pressure = 765 mm. mercury 
rre d value is: 
294 765 
10.1 ee 
298 760 
He —_ ee values used in the correction are on the absolute scale (21°C. 
). 


= 29 


10.0 liters per minute 
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The amounts discharged in liters per minute are then plotted against the 
amount received by the spirometer in liters per minute, as shown in Figs. ] 


SPIROME TER CHART 
REGULATOR #YY/07 


TEMP 25.5°C /, 
BAR. 775 mmhs iby 


CYLINDER SHOULD MAKE | REVOLUTION IN B MINUTES 
Chart 2.—Spirometer chart. Regulator Y-107, float gauge. 


and 2 (inset). Corrections are first made for temperature and barometrit 
pressure and for error in the spirometer scale. 
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At Harlem Hospital, regulators are calibrated every two weeks, and if 
there is reason to suspect inaccuracy, they are calibrated more frequently. 


= - SPIROMETER ‘CHART, 
— — Reauiator #R-S1 5/20 


| TEMP. 240°C 
Bar. 77/ mm. Hy. 


CYLINDER SHOULD MAKE IRE VOLUT ION IN 8 MINUTES 
‘hart 3.—Spirometer chart. Regulator No. R-51. Bourdon tube: dial gauge. 
They are run at the various rates with a float or flow gauge in series. The 
float zauge was previously calibrated by the method deseribed. From time 
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to time a permanent record is made directly from the regulator by discharging 
oxygen into the gasometer. 

If great accuracy is required, the spirometer or gasometer of the basal 
metabolism apparatus should have its scale checked. For this purpose a flow 
gauge may be used after it has been calibrated by weighing the oxygen dis- 
charged at given rates (liters per minute) over a measured interval at a 
known temperature and barometric pressure. After correction for tempera- 
ture and barometric pressure, the values obtained by discharging oxygen 
through the gauge into the spirometer are plotted against the values for the 
gange as obtained by weighing the oxygen discharged. This curve becomes the 
standard of reference for the values obtained for other flow gauges. 

For determining the weight of oxygen discharged there is required a 
beam scale sensitive to + 5 gm. (silk scales) when the weight on the platform 
is 70 Kg. The full tank of oxygen (closed) with regulator attached, is placed 
on the platform. The tank is open and the regulator tested for leaks with 
a soapsuds film. If there are no leaks, the cylinder is accurately balanced, 
using weights on the platform. About 1 Kg. of oxygen is then discharged 
at a known rate (10 liters per minute will require about seventy-five minutes). 


The flow is then stopped and an accurate weighing is obtained by placing on 


the platform the required weights of a chemical balance. The weight added 


will be the weight of the oxygen discharged. The spirometer seale is then 
corrected for temperature, barometric pressure and the errors, if any. 
The formula for calculating the true flow in liters per minute at 70° F. 
and 29.92 inches Hg follows: 
WwW Tt, 


Q. 
: tbD T 


' 
true flow in liters per minute reduced to conditions—normal at 
mosphere (29.92 in. Hig) and 70° F. (294.2° Absolute). 

weight of oxygen in grams (observed). 

time in minutes (observed). 

density of oxygen in grams per liter at ‘‘normal temperature 
and pressure.’’ 1.429. 

normal temperature (0° C., 273.1° Absolute). (Observed. ) 
standard reference or base temperature (70° F. — 294.2° Ab 


solute). 


W 294.2 7 Ww 


( = 0.7539 
do t 1.429 x 275.1 t 

The lower the flow, the longer the discharge must last so that at 
5 liters per minute, t 120 minutes, and at 1 liter per minute, 
t — 600 minutes. 

Example: We set flow meter at 10 liters per minute, discharged 
gas for 61 minutes. Weight of oxygen, 805 gm. 

S05 


0.7539 —— = 9.95 1/min. (by weight) — 10.0 1/min, (indicated on gau 
6 





KAMPMEIER: COSTA REACTION 


SUMMARY 

There are presented : 

1. A rapid, simple method for the calibration of clinical oxygen regula- 
tors, which depends upon the use of a clinical basal metabolism gasometer 
or spirometer. 

2. The method for indirectly calibrating the spirometer by weighing the 
discharge of oxygen through a clinical oxygen regulator equipped with a 
variable orifice flow meter. 


THE COSTA REACTION®* 
RESULTS IN Two HuNpbrRED CASES 
R. H. KAmMpMeEter, M.D., F.A.C.P., New Or LEAns, La. 


EVERAL years ago, | became interested in the use of the Costa reaction 

for prognosis in the clinical course of pulmonary tuberculosis. Coneur- 
rently with the use of the test in pulmonary tuberculosis, [ have thought it 
wise to use it in a variety of diseases so that the effect of fever, syphilis, 
and neoplasm may be noted. The advantage the Costa reaction has over the 
sedimentation test is that it can be performed in a few minutes with an 
amount of blood so small it does not necessitate venipuncture. This latter 


fact is of especial value in children and in some adults. 
TECHNIC OF TEST 


The teehnie of the Costa reaction is about the same for all the various 
authors. Slight variations are recorded especially with regard to the degree 
of reaction as based on the rapidity of its occurrence. The test as done by 
the author is as follows. 

In a small serology tube are placed 1.5 ¢.c. of a 2 per cent procaine 
solution made with normal saline. To this is added 0.1 ¢.e. or 3 drops of a 
) per cent sodium citrate solution. (If blood was used from that collected 


in a citrated bottle for sedimentation time, this step was omitted). Next is 


added either 3 drops of blood from a skin puncture, or 0.1 ¢.c. obtained by 
venipuncture; the author uses most frequently a tuberculin syringe with 
hypodermic needle. The tube is then centrifuged from five to eight minutes. 
As a final step 1 drop of formalin is added, dropped into the solution and not 
allowed to run down the side of the tube. 

A positive reaction is the development of a white cloud of varying amount, 
and with variable speed, just above the layer of red blood cells. It appears 

*From the Departments of Medicine, Lousiana State University Medical Center and 


Charity ospital of Louisiana, New Orleans, La. 
Received for publication, July 13, 1934. 
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as a bluish-white haze suggesting tobacco smoke, readily seen against a black 
background. All authors agree that fifteen minutes is the limit for the 
reaction, since some normal persons apparently give a reaction after this time. 
The author has designated the degree of reaction on the plan as suggested 
by several authors, though here the ideas differ as to the time limits to be set 
for the various degrees. In this study, a ‘‘strongly positive’’ indicates that 
the cloud has appeared within three minutes after the addition of formalin. 
If the cloud appears between three and ten minutes, the designation of 
‘“‘positive’’ is used. A reaction appearing between ten and fifteen minutes 
is considered ‘‘questionable.’’ No reaction at the end of fifteen minutes is 
declared ‘‘negative.’”’ 

Some writers say that instead of centrifugation, the procaine-citrate- 
blood mixture may be allowed to stand twelve hours, and then the test may 


be completed. In this series the mixture was centrifuged. 


LITERATURE 


In 1923, Costa,’ while searching for a biologic test for pregnancy found that the blood 


of pregnant women reacted with procaine and formalin in a manner different from the blood 


of nonpregnant normal women. He also found such reaction occurred in the presence of active 


tuberculosis and in tertiary syphilis of the nervous system. 


Since Costa first described the reaction, there have been numerous references to 


Rio,2 in trying to establish the importance of procaine, used stovain, 


the European literature. 
these that the test was im 


cocaine and orthoform, but found the sediment so labile with 
In the physiochemical studies of Trojan and Pongor, the hydrogen ion con 


practicable. 
of no significance. Their biologie ex 


centration of the reaction solutions was found to be 


periments revealed that no reaction occurs with blood serum, that positive results are obtained 
They believe the reaction is tied up with plasma 
However, extracted 


only with blood plasma of the actively sick. 
fibrinogen, for defibrinated blood or plasma will not give a response. 
fibrinogen will not give the test but this may probably be explained on the complicated steps 
of such extraction. The precipitate obtained in the test may be washed with distilled water 
and centrifuged, and still a positive test will be obtained up to and including the fourth 
All authors agree that 


washing, indicating that the absorbed procaine can be washed out. 
himself has never 


the physics or chemistry of the Costa reaction is not understood. Costa 
stated why he chose procaine for a test for pregnancy. 

The clinical literature deals mainly with the use of the test in tuberculosis. Ziegler‘ 
accredits Vercelli with being the first to use it extensively in this disease. Ladeck,’ in 
using the test in 200 women and girls, found the reaction negative in the nontuberculous and 
in the inactive tuberculous cases. In those with exudative processes the rate was rapid, and 
slower but positive in the fibroid type. He felt the rapidity and degree of the test was quit 
parallel to the sedimentation test, but generally less sensitive. However, the Costa reaction 
was not affected by menstruation as was the sedimentation test. Niissel and Helbach® after 
performing 698 tests in 213 children found the reaction bore the same relation to disease as 
the sedimentation test, though less sensitive. 

In 352 eases thought to be active pulmonary tuberculosis on a physical basis, Trojat 
and Pongor® found 90.6 per cent reacting positively. Of 282 cases with cavity, 91.8 per cent 
were positive. Among the active cases, 199 or 56 per cent had positive sputum, 189 of these 
gave a positive Costa reaction. In 448 inactive cases, the Costa reaction was negat 
weakly positive in 88.7 per cent; among the 50 positive reactors were several p! 
women and some with diseases of other organs. Penn,7 in a study of 130 tuberculou 
found the test to be an adjunct in determination of activity. 

Lewin’ found the Costa reaction checked closely with the sedimentation test. 


felt that though the test is less sensitive than the sedimentation test, it was just as g 
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practical use. Altschuler® believed the reaction to be of prognostic value in bone tuberculosis, 
and that it showed positive changes before clinical complications made themselves manifest. 
Ziegler quotes Schwartz and Rubenstein as concurring in this belief and as feeling that the 
reaction is more sensitive than the sedimentation test. They reported the test as being 
strongly positive in syphilis, gonorrhea and in the presence of tumors. Cullmann,? after 
using the Costa reaction in cases of tuberculosis and carcinoma, found it to be more sensitive 
than the sedimentation test. Rubenstein,!° in a study of seventy-five cases of laryngeal 
tuberculosis, concluded that the Costa test is of great value in differentiating simple from 
tuberculous laryngitis, and that it is an aid in the determination of activity as a guide to 


treatment. 


RESULTS 


The Costa reaction was used in 200 cases, covering a wide variety of 
pathologie conditions. These cases were all chosen from the author’s medical 
ward and tuberculosis wards, and some from the tumor elinie, of Charity 
Hospital. The tests were all performed by the author. Choice of cases was 
made with the objective of having fair-sized groups of cases of pulmonary 
tuberculosis, tumors, and a variety of miscellaneous conditions with and with- 
out infection. The cardiac group is rather large for this type of study, but 
may be included legitimately because of the large number of syphilities, sinee 
some European authors hold that syphilis gives a positive Costa test. 

In the tuberculosis group, there are 49 cases (Table I). The diagnosis 
of tuberculosis was based on both positive sputum and x-ray in 35, positive 
sputum alone in 2, and on the x-ray in 7. The other 5 cases had pleurisy 


with effusion considered to be tuberculous. Sixteen or 32.6 per cent gave a 


c 
) 


strongly positive and 18 or 36.7 per cent a positive reaction; 5 or 10.2 per 
cent reacted questionably and 10 or 20.4 per cent were negative. Of the 
whole group, 7 were afebrile while under observation and these supplied 4 
of the negative or questionably reacting cases. 


TABLE I 


Costa REACTION IN TUBERCULOSIS 


STRONGLY JES- 
DIAGNOSIS NUMBER POSITIVE — 
POSITIVE TIONABLE 
Positive sputum and x-ray 35 12 15 3 
Positive sputum (no x-ray) - : 1 
Positive x-ray (neg. sputum) ‘ 2 l 
Pleurisy with effusion (no sputum 
o! . 2 - 2 
Total ¢ 16 5 10 
Percentag 32.6 36.7 10.2 | 20.4 


NEGATIVE 











Thirty-three patients comprise the tumor group (Table II). Diagnosis 
was based on biopsy or autopsy in 22, on the x-ray in 10, and on bronchoscopy 
inl. Of the total, 5 or 15.1 per cent gave a strongly positive reaction; 19 or 


97.5 per cent were positive; 2 or 6 per cent reacted questionably ; and 7 or 


21.2 per cent were negative. However, if the 21 proved cases of malignaney 


are considered, the following is found: 19 or 90.4 per cent showed either a 
strong'y positive or positive reaction, and 1 each or 4.7 per cent, a question- 


able and a negative test. 
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DIAGNOSIS 


‘arcinoma floor mouth 
‘areinoma tongue 
‘arecinoma hard 


arcinoma maxillary sinus 


palate 


‘ 


( 
( 
( 
( 
( 


‘arcinoma larynx 
Careinoma bronchus 


Pulmonary metastases (pri 
mary unknown) 
Carcinoma esophagus 
Carcinoma stomach 
Carcinoma reetum 
Careinoma pancreas 
Carcinoma skin 
Fibroadenoma of breast 
Carcinoma cervix (treated ) 
Carcinoma 
Hypernephroma 
Hypernephroma 
tasis) 
Spindle cell 
ynx 
Mediastinal tumor 
Polypus, bronchus 


Total 


penis 
rib metas 


sarcoma 


phar 


Percentage 
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TABLE II 


Costa REACTION TO TUMORS 


BASIS POR DI STRONGLY ee 
POSITIVE 
POSITIVE 


AGNOSIS 


QUESTION 
ABLE 


NUMBER 


Biopsy 
Biopsy 
siopsy 
Biopsy 
Biopsy 
Biopsy 
Autopsy 
X-ray 


X-ray 
Biopsy 
X-ray 
Biopsy 
Biopsy 
Autopsy 
3i0psy 
siopsy 
Biopsy 
Biopsy 


X-ray 
Biopsy 
s‘opsy 


X-ray 


Bronchoscopy 


TABLE III 


Costa REACTION IN DISEASE OF HEART AND AORTA 


DIAGNOSIS 


Aortic insufficiency 
Aortitis 
Arteriosclerotic heart 
Coronary closure 
Hypertensive heart disease 
Rheumatic heart 
Total 


Percentage 


disease 


Congestive failure 
No congestion 


In Table III is found an analysis of the cardiae 


Cases. 


disease 


Of these 33 or 75 per cent were Costa negative. 


STRONGLY 
POSITIVE 
I l 


QUESTION- 
ABLE 


NUMBER POSITIVE 


group, consisting 


NEGA 


NEGATIVE 


44 


In the syp! litie 


group, cases of aortic insufficiency and aortitis, 23 in number, were found 21 


or 91.3 per cent who were Costa negative. 


— 


gave a negative Costa reaction. 


In addition to the 


ried 


23 eases of cardiovascular syphilis, the test wa 


out in 10 cases showing other active syphilitic lesions (Table IV 


this group, only 2 or 20 per cent showed a positive, 1 gave a questi 


Twenty-five of the total cardiac 


group had a positive blood Wassermann test and of these, 20 or 80 per cent 


car- 
Of 
ble, 
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TABLE IV 


Costa REACTION IN SYPHILIS 


STRONGLY QUESTION , 
DIAGNOSIS NUMBER r POSITIVE ? si NEGATIVE 
POSITIVE ABLE 

Lymphadenitis ] 
Cutaneous (secondary ) l 
Nephrosis l 
Hepatitis ] 
Osteitis (ribs l 
Paresis 2 
Meningovascular 3 
Total 10 
Percentage 
Positive Wassermann in whole 

series 
Positive Wassermann in cardiac 

group 


and 7 or 70 per cent showed a negative Costa reaction. The blood Wasser- 
mann test was done in all the 200 cases included in this study. Forty-six of 


these had a positive blood Wassermann reaction, and of these 31 or 67.3 per 


cent gave a negative Costa reaction, and 3 or 6.5 per cent a questionable one. 
Among the 12 positive cases are included such conditions as pulmonary tuber- 
culosis, lung abscess and the like, which better explain the positive result. 

The results in a group of 37 cases, presenting a miscellaneous group of 
conditions with infection of one type or another, are listed in Table V. We 
see that 4 or 10.8 per cent were strongly positive, 14 or 37.8 per cent were 
positive, 6 or 16.2 per cent were questionable and 13 or 34.8 per cent were 
negative. Twenty-three of the whole group presented fever at the time the 
test was done. In the febrile group, 13 or 56.5 per cent showed either a 
strongly positive or positive Costa test, while 12 or 43.5 per cent were either 
questionable or negative. 

Twenty-seven cases of miscellaneous diseases are grouped together in 
Table VI. Of these, only 1, a case of sickle-cell anemia, had fever. Two or 
7.4 per cent were strongly Costa positive, 4 or 14.8 per cent were positive, 


1 or 3.7 per cent was questionable, and 20 or 74 per cent were Costa negative. 


DISCUSSION 


lhe Costa reaction is being used by the author on his tuberculosis wards 
in conjunetion with the sedimentation test and differential blood cell picture 
from a prognostic standpoint. When a group of tuberculous patients has 
been studied for a long enough period of time, a comparison will be made 
between this and other prognostic criteria. As a preliminary study, it was 
thought advisable to use the test in a variety of pathologie conditions in 
order to evaluate the factors influencing the reaction. Therefore, this com- 
munication deals with the reaction in 200 selected cases. 

In active pulmonary tuberculosis, the Costa reaction is found to be posi- 
tive in a high percentage of cases, 70 per cent having been either strongly 
Positive or positive with another 10 per cent being questionable. In this paper, 
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[ will not go into the matter of activity or type of pulmonary lesion as related 
to the degree of the Costa reaction. Suffice it to say that among the ten 
negative cases were some with minimal lesions well under control and some 
treated by artificial pneumothorax which was followed by cessation of sputum 
and fever. 

TABLE V 


Costa REACTION IN MISCELLANEOUS INFECTIONS 


y . STRONGLY UESTION 
DIAGNOSIS NUMBER| FEVER ~~ positive |PUESTION:|  EGATIVE 
POSITIVE ABLE 
Bronchiectasis 2 ] ai 9 
6 
t 


Lung abscess 6 
Pneumonia 4 
Pneumonia (nonresolution ) | 

» 


Pneumonia (convalescence ) 9 
Typhoid fever 3 
Peritonitis (tuberculous) 
Osteomyelitis (tuberculous) 
Adenitis (tuberculous) 
Malaria 

Arthritis, acute 
Lymphadenitis, suppurative 
Tonsil, necrotic ulcer 
Rheumatic fever 

Pyelitis 

Subdiaphragmatiec abscess 
Amebic dysentery 
Catarrhal jaundice 

Total 

Percentage 


ee ee ee 


— 


TABLE VI 
Costa REACTION IN MISCELLANEOUS CONDITIONS 


STRONGLY IESTION 
DIAGNOSIS wumBer [STRONGLY | positive | QUESTION 
POSITIVE ABLE 
3 i? 


NEGATIVE 


Pellagra 

Peptic ulcer 

Hypothyroidism 

Hookworm infestation 

Nephritis, subacute 

Nephritis, chronic glomerulo 

‘*Nephrosis,’’ juvenile 

Leucemia, myelogenous 

Portal cirrhosis 

Hypertension, malignant 

Sickle-cell anemia 

Hepatomegaly (unknown cause) 

Diarrhea, chronic (cause unde twe 
termined ) 

Neurocirculatory asthenia 

Asthma, bronchial 

Mesenteric cysts (multiple) 

Diabetes mellitus 

Epilepsy 

Schizophrenia 


Oe ee mp 


a a 


con 


pat 


cen 


ee ee et et 


bo 


Percentage 
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Occasional mention is made in the European literature of the Costa reac- 
tion in the presence of newgrowth, but not much data is given. A strongly 
positive or positive reaction was obtained in 72.6 per cent of 33 such eases 
in this study. More significant, however, are the findings in 21 eases of 
malignancy proved microscopically. Of these, 90.4 per cent were Costa posi- 
tive. This fact is surely of interest, though no conclusions could possibly be 
drawn from only 21 proved cases. It is planned to study the reaction before 
and after treatment by operation and radiotherapy to find whether the test 
is of any prognostic value in the clinical course of malignancy. 

As was to be expected, no significant findings were revealed in the study 
of the cardiae group. Positive reactions in cardiovascular disease are diffi- 
cult to explain except to note that the presence of advanced anasarca, marked 
hepatic congestion, pulmonary congestion, and nephritic involvement with 
nitrogen retention may have been factors influencing the test. Certainly it 
seems that the Costa test will offer nothing in the study of cardiae disease. 

The findings in this study do not agree with those of certain European 
writers with respect to the Costa reaction in syphilis. In 23 eases of cardio- 
vascular syphilis, the test was negative in 21. The reaction was generally 
negative in 10 other patients suffering from active syphilitic lesions. Some 
positive reactions occurred in patients with positive blood Wassermann reac- 
tions, but such usually also suffered from pulmonary tuberculosis, lung abscess, 
and the like. It seems certain that the presence of syphilis does not influence 
the Costa reaction. 

Fever in itself probably does not cause a positive reaction. Of 37 cases 
in which infection played a part, 23 were febrile. Only about one-half of 
these gave a positive reaction. There are not enough cases of any one type 
of infection from which to draw conclusions as to the type of Costa reaction 
to expect. Lung abscess, of which there are 6, and pneumonia, of which there 
are 4, reacted in each case with a positive result. However, it does not appear 
probable that this reaction will be of value in diagnosis or prognosis in various 
infections. We do learn from this group, however, that fever in itself does 
not account for a positive reaction. 

In the miscellaneous conditions nothing of interest was found. Positive 
reactions occurred in nephritis with nitrogen retention, but this fact is not 
of importanee. 

CONCLUSIONS 


1. The Costa reaction is a very simple test which can be carried out in 


twenty minutes and does not necessitate venipuncture. Its purposes may be 


compared to those of the sedimentation test. 

2. The test was earried out in 200 eases which included a variety of 
pathologie eonditions. 

3. In active pulmonary tuberculosis the test is positive in a high per- 
centage of cases. 

4. Ninety per cent of the cases of proved malignancy were Costa positive. 

5. Syphilis apparently has no influence on the reaction. 

6. ever in itself does not give a positive test. 
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THE HETEROPHILE ANTIBODY REACTION IN THE DIAGNOSIS OF 
INFECTIOUS MONONUCLEOSIS* 


E. M. Burr, M.D., ano A. G. Foorp, M.D., PASADENA, CALIF. 


URING the course of a study on heterophile antibodies, demonstrable in 

the form of sheep cell agglutinins and hemolysins, in a variety of clinica! 
conditions, Paul and Bunnell' found that high titers of such antibodies were 
present in the blood sera of cases of infectious mononucleosis. Previous t 
the appearance of this article, Davidsohn® * had demonstrated the presence 
of similar agglutinins in cases of serum sickness. Later Bunnell’ reported 
fifteen additional eases of infectious mononucleosis and called attention to 
the diagnostic value of the test in this disease. In this latter series of cases, 
sheep cell agglutinins were obtained in titers varying from 1 to 64, to 1 t 
4,096. These investigators found that the titers of heterophile antibodes in 


normal human cases rarely exceeded a dilution of 1 to 8. They further re- 


ported no inerease in agglutinins above the normal in a variety of clinical 


conditions other than infectious mononucleosis and serum sickness. Sprunt,’ 
Rosenthal and Wenkeback,*® and Olesen’ have corroborated Paul and Bunnell’ 
findings in acute mononucleosis. For a complete discussion of the heterophile 
antibodies we refer the reader to an extensive summary by Davidsohn.* 
Methods.—We have not varied the original technic described by Pau! and 
Bunnell,’ which is as follows: The sera were obtained as for a Wassermant 
test, inactivated for fifteen minutes at 55° C., and diluted from 1 to 4, t 
1 to 32 or higher, if necessary, in 0.5 ¢.c. portions with normal saline. 1 
each tube containing the diluted sera, 0.5 ¢.c. of a 2 per cent suspension of 
sheep cells and 1.0 ¢.c. of salt solution were added. The test tubes wert 


*From the University of Southern California School of Medicine, the Santa |! 
Lines and Pasadena Hospitals. 
Received for publication, July 12, 1934. 
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shaken, placed in the water-bath at 37° for one hour and left in the ice box 
overnight. The following morning the readings were made. The following 
symbols were used in the quantitation of the agglutinins: 

Firm disk 

Disk easily broken into large flakes 

Kine 

Barely perceptible, but definite agglutination 

In addition to this procedure, we have added to our routine tests a mi- 
croscopie agglutination technic for quick diagnosis. This consists of taking 
one loopful of blood serum to be tested and four loopfuls of a 2 per cent 
suspension of sheep cells in normal saline, and making a hang-drop prepara- 
tion. Almost immediate agglutination takes place when sera from cases of 
infectious mononucleosis and serum disease are employed. Sera from other 
conditions are negative by this test even though by the test tube agglutination 
method low titers of sheep cell agglutinins are demonstrable. 

Hemolysin and agglutinin tests were run simultaneously in the beginning 
but as the results were so nearly alike, we discontinued the hemolysin test. 
Hemolysins were demonstrated by adding an excess of guinea pig comple- 
ment to the diluted, inactivated human sera, together with sheep cells and 
placing in a water-bath at 37° for one hour. 

Sporadic eases of infectious mononucleosis are not uncommon, in fact we 
are of the opinion that if the ubiquitous infections, commonly ealled ‘‘colds,’’ 
“‘influenza’’ or ‘‘sore throats’’ were studied, many more eases of this disease 
would be recognized. From our hospital services and the practices of some of 
our medical associates, we have been able to collect 18 cases of infectious 
mononucleosis during the past seven months. Regarding the diagnostic aspects 
of these cases, suffice it to say that the symptoms, the clinical course of the 
disease, and the laboratory findings were classically diagnostic of the disease. 
Sheep cell agglutinins were found in titers varying from 1 to 64, to 1 to 2,048 
in seventeen of the eighteen cases. These results are compiled in Table I. 
The serum from one patient (Case 2, Table 1), a young woman who had had 
the disease seventeen months prior to the performance of the test, contained 
no heterophile antibodies. She ran the typical clinical course and blood 
studies at that time indicated that she undoubtedly had infectious mono- 
nucleosis. 

In addition to the foregoing cases we tested the sera of 412 hospitalized 
adult patients for sheep cell agglutinins. This group includes a variety of 
conditions too numerous to cite, which may roughly be classed as infections, 
chronic diseases, blood dyserasias and injuries. No sheep cell agglutinins 
Were present in 81 per cent of the sera in dilutions of 1 to 4 or higher. 
The tit-r of agglutinins in the remaining 19 per cent did not exceed a serum 
dilution of 1 to 8 except in one ease in which the antibodies were present 
ina 1to 16 dilution of the serum. These facts will be found in Table II. 

The sheep cell agglutinin studies of a few conditions thought to be of 
pertinen' interest in the evaluation of this diagnostic test are summarized in 


Table | Heterophile antibodies were not found in nine eases of leucemia 
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TABLE II 


ep CELL AGGLUTININS IN A VARIETY OF CONTROL CONDITIONS SUCH AS INFECTIONS, CHRONIC 
DISEASES, AND INJURIES 


UMBER OF SHEEP CELL AGGLUTININS, DILUTION OF SERUM 
CASES F ly 1 16 Veo 
6 


+3 


TABLE III 


SHEEP CELL AGGLUTININS IN CASES OF IMPORTANCE FOR THE EVALI 


ATION OF THE TEST FOR 
THE DIAGNOSIS OF INFECTIOUS MONONUCLEOSIS 


NUMBER SHEEP CELL AGGLUTININS 

DISEASE OF DILUTION OF SERUM 
CASES 1% Vg eo 

Lymphatic leucemia 
Myelogenous leucemia 
Aplastic and pernicious anemia 
Hodgkin ‘s disease 
Myeloma 
Hay fever 
Urticaria 
Asthma 
Electric burn 


serum diseuse 


Paratyphoid B. infections 
sacillary dysentery (Flexneri) 


and one case each of aplastic and pernicious anemia. This fact greatly aug- 
ments the value of the heterophile agglutinin test in infectious mononucleosis, 


e that has been confused in the early 


Attention is called to two eases of food poisoning due to B. paratyphosus 


stages with lymphatic leucemia. 


l are of interest in view of lijima’s® findings that strains of these 
organisms contain the heterophile antigen. The patients had severe diarrheas 
astine 


ipproximately three days and terminating in complete recovery in 
e days. 


The agglutination test did not become positive and the sheep 


lutinins were present only in small quantities in the 1 to 4 dilutions 
ra. 


articular interest in this series of cases is that of a young adult who 
severe electrical burns of the hands and arms. His blood serum 
a rather high titer of sheep cell agglutinins. The patient had been 
| previous to his aecident, and careful examination while in the hos- 
«l to reveal any symptoms or signs diagnostic of infectious mononu- 
le had not received horse serum, but shortly after his entrance into 


tal, he developed a generalized urticarial type of lesion of the skin, 
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suggestive of some allergic phenomenon. A short time later the patient passed 
out of our control, preventing further observations. 

In view of the fact that Taniguchi’® has pointed out the possibility of 
an error in the Wassermann reaction using sera that are rich in sheep cell 
hemolysins, we performed Wassermann tests on our eases of infectious mono- 
nucleosis and serum disease. To our surprise, and contrary to their sugges- 
tion, we found that high concentration of heterophile antibodies did not affeet 
our complement fixation test, which was negative in the cases of infectious 
mononucleosis and serum disease. Furthermore, a nonspecific fixation of 
complement was not obtained in any of the control cases listed in Table II. 
The reason for this is not clear, but it may be due to the absence of heterophile 
antigens in the beef heart preparations that we use in the Wassermann reae- 
tion, for it is a well-known fact that fixation of complement will occur in 


heterophile antigen and antibody reactions. 
CONCLUSION 


Corroboratory evidence is offered in support of Paul and Bunnell’s test 
for infectious mononucleosis. The points of interest are, that the presence 
of heterophile antibodies in high concentration is a constant feature of the 


disease; that the production of heterophile agglutinins is roughly parallel to 
the leucoeytosis; and further, that the height of the agglutinin response is 
dependent upon the stage of the disease in which the serum is obtained for 


testing. 
A nonspecific fixation of complement was not obtained in the Wasser- 


mann test with sera containing high concentrations of heterophile antibodies. 
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A NEW SLIDE AND HAND SHAKER FOR USE IN SLIDE 
PRECIPITATION AND AGGLUTINATION STUDIES IN IMMUNOLOGY* 


B. 8. Levine, Pa.D., Cuicago, Iu. 


HE use of the glass slide and the paraffin ring method in the precipitation 
and agglutination procedures for the laboratory diagnosis of diseases is 
now being widely resorted to in the fields of bacteriology and serology. The 
latest application of the slide precipitation procedure is represented by the 
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Fig. 1. 


slide inethod of Kline... He recommends the use of glass slides 2 inches by 


3 inches upon which a maximum of 12 paraffin rings can be made. The slides 


are avitated individually by hand, or the Magath mechanical shaker? can be 


used 
The equipment described here simplifies the procedure of hand shaking 
and reduces the cost of the shaker to a nominal sum. The slide is the same 


’m the Clinical Laboratory of the Public Health Institute. 
eived for publication, July 6, 1934. 
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as is ordinarily used in the preparation of lantern slides and measures 3 
inches by 4 inches. Depending upon the size of the paraffin rings desired, 
from 20 to 25 agglutination or precipitation tests can be performed with each 
slide at one time. This size of the slide is such as to make its use conveniently 
adapted to any standard microscope. The shaker is made of fiber, wood, ply- 
wood, celluloid, or any other board material about 44 inch thick. It can be 
easily constructed by following the instructions schematically presented in Fig. 1, 

The paraffin rings are made upon the glass slides as usual. The slides 
are then numbered from 1 to 4 and placed into the corresponding sockets of 
the shaker. The serums and the antigen are now deposited within the rings 
in the required volumes and order, in accordance with the particular im- 


munodiagnostic procedure that 1s being used. The shaking process can be 





accomplished by resting the shaker upon the laboratory table and imparting 
it a one-plane rotatory movement by hand. The shaker can also be held in 
the palms of both hands and agitating it so that its four corners move up and 
down in a rapid successive order, while its center remains stationary, as 
though it were resting atop a sharp pivot. Both types of agitation movement 
“an be used alternatingly several times, if it is found more expedient and 
effective a mixing procedure. 

From 80 to 100 agglutination or precipitation tests can thus be performed 
simultaneously within a short time. To prevent evaporation due to pro 


longed exposure of the slides to the air, two laboratory workers ma) ivide 


the work so that while one is preparing specimens labeled from 1 to 51, the 
other may be working on specimens labeled from 51 to 100. The fina! set-uP 


is shown in Fig. 2. When the shaking is completed, a similar division work 


ean be profitably resorted to in making the microscopic examinations ind in 


the recording of the final results. 
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A STABLE, STANDARDIZED COLLOIDAL GOLD SOLUTION* 
WILLIAM C. WILLIAMS, WASHINGTON, D. C, 


HE colloidal gold test introduced by Lange’ in 1913 is still recognized as 

one of the most valuable aids available for the diagnosis and prognosis of 
syphilis of the central nervous system. However, most laboratory workers 
have experienced considerable difficulty, at one time or another, in the routine 
preparation of a uniformly satisfactory colloidal gold solution. Consequently, 
many modifications of the original method have been proposed in an endeavor 
to overcome some of the difficulties. No definite standard for gold sol has 
existed; usually a rough test for precipitability by a 1 per cent salt solution 
has sufficed and it was only rarely that two gold sols could be prepared which 
were identical in sensitivity. 

In undertaking certain investigations on the colloidal gold reaction with 
various globulins and globulin fractions, it was essential that results over a 
considerable period of time be comparable. To insure this, some method of 
preparation resulting in a gold sol of the same character and sensitiveness as 
all previous lots prepared, i.e., a standard gold sol had to be found. So far 
as known, none of the methods previously advocated consistently furnished 
uniform, standard solutions, each lot of which could be made identical with 
all previous lots. 

The method to be described is adapted from a procedure proposed by 
Patterson,” ? in 1931, which offered the following advantages: (a) A definite 


titration of reagents before the stock solution is made; (b) an alkaline stock 


solution which is relatively stable; (¢) a second titration against a globulin 
to determine the exact amount of hydrochlorie acid which should be added 


just before use; (d) the ability by (ce) to exactly adjust each lot of colloidal 
gold solution so that it is identical in intensity and sensitivity with all previous 
lots ! le. 

With the adoption of certain modifications, here described, gold sol pre- 
pared and titrated by this method has proved highly satisfactory and has 
fiver 
than 


quote 


one 


‘cellent results for a period of over two years, during which time more 
0 spinal fluids have been tested. Patterson’s method will not be 
detail here, only the changes and modifications being noted. For 
A eA n the Division of Serology, Department of Laboratories, Army Medical School, 
Army 4 cal Center. 
ved for publication, July 9, 1934. 
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the original technic the reader is referred to his article? or the abstract. 


Some of the changes were made because of the availability of reagents but 


other important modifications in the titrations were made because they ap- 


pear to result in a distinct improvement of the method and the final product. 
Briefly, these changes are as follows: (a) The use of gold chloride, acid salt, 
Merck’s Blue label or equivalent, instead of gold sodium chloride, double 
salt; (b) the use of 0.02 N potassium hydroxide solution instead of sodium 
hydroxide; (¢) the direct measurement of the potassium hydroxide solution 
into the tubes of the preliminary titration, instead of the use of the drop 
method; (d) the use of a solution of edestin, a vegetable globulin from hemp 
seed, first used for this purpose by Kriedler and Small,‘ for the final titration, 
instead of the solution of hemoglobin used by Patterson. 

The details of the technic developed and used in this laboratory are as 
follows: 

REAGENTS 

1. Distilled Water—Double distilled water is preferable, although satis- 
factory gold sols are being made with freshly distilled water from a good still. 

2. Gold Chloride——(Merck’s blue label or equivalent) 1 per cent solution. 
This solution is made in the usual way by breaking the ampule inside of a hard 
glass bottle and adding the required amount of distilled water. 

3. Potassium Oxalate-——(Highest purity) one per cent solution. Must be 
freshly prepared and should not be cloudy. 

4. Potassium hydroxide Solution 0.02 N. 

5. Hydrochloric Acid, 0.02 N. 

6. Edestin—(Highest purity, Pfanstiehl.) One to 2,000 solution: Since 
edestin is insoluble in water or weak salt solutions, 0.2 per cent hydrochloric 
acid is used as the solvent. This amount of HCl does not affect the final 
titration. 

Glassware.—Tubes, beakers, pipettes, Florence flasks, bottles for solutions, 
ete., as required. All glassware should be of high grade resistant glass, chemi- 
eally clean but not necessarily sterile. It should be washed with aqua regia, 
followed by seven or eight rinsings in tap water, with a final rinsing with 
distilled water. 

PRELIMINARY TITRATION 


Nine, dry, chemically clean test tubes are placed in a rack and numbered. 


To the bottom of these tubes, pipette increasing amounts of 0.02 N potassium 
hydroxide solution as follows: No. 1, none; No. 2, 0.15 e.e.; No. 3, 0.2 ©: 
No. 4, 0.25 e.e.; No. 5, 0.3 ¢.¢.; No. 6, 0.35 ¢.e.; No. 7, 0.4 @.e.; No. 8, 0.45 ¢.¢.; 
and No. 9, 0.5 ¢.c. Next, place in a small beaker or flask, 50 ¢.c. of distilled 
water, 0.5 ¢.c. of 1 per cent potassium oxalate solution, and 0.5 e¢.c. of 1 per 
cent gold chloride solution. Mix and add 5.0 ¢.c. of this solution to each of 
the nine tubes. Immediately immerse the tubes in a beaker containing suf- 
ficient water, at room temperature, to just cover the level of the fluid in the 
tubes. Place the beaker, protected by plain wire gauze, over a Bunsen burner, 
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rapidly bring the water to the boiling point and boil for two minutes. With- 
draw the tubes and place them in order in the rack. Only one tube in the 
series represents the right amount of potassium hydroxide to use in the 
preparation of the stock gold sol. It is the lowest tube in the series to give 
a bright red solution, which, when viewed by reflected light, shows just the 
slightest sheen. The other tubes are eliminated by being too purple, too pale 
or even colorless. A simple multiplication by 200 gives the correct amount 
of 0.02 N potassium hydroxide to use in the preparation of 1,000 ¢.c. of stock 
gold sol. 


PREPARATION OF THE STOCK GOLD SOL 


As the stock colloidal gold solution is perfectly stable, the amount made 
is only limited by the requirements of the laboratory and by the quantity of 
reagents originally prepared. A new preliminary titration is necessary when- 
ever new reagents are made. In this laboratory it has been found convenient 
to prepare eight or more individual lots of 1,000 ¢.c. each, which are pooled 
and kept in a resistant glass bottle. 

To prepare 1,000 ¢.c. a three liter Florence flask is used. Place 1,000 e¢.e. 
of distilled water in the flask, add 10 ¢.ec. of 1 per cent oxalate solution, 10 e.e. 
of 1 per cent gold chloride solution, and the amount of 0.02 N potassium 
hydroxide solution determined by the preliminary titration, which is, usually, 
between 40 and 50 ¢.c. Bring to the boiling point rapidly, without shaking. 
The solution will go through the various color changes from colorless to pale 
blue, blue, purple, and, finally, a very deep dark red. Just before the boiling 
point is reached there is a sudden ‘‘lightening’’ of the solution, which becomes 
a clear bright red color. No further color change takes place, although the 
solution should be left over the flame until boiling starts. This ‘‘lightening’’ 
of the mixture is an absolute essential to a satisfactory solution. If this typical 
change does not oceur, there is something wrong with the reagents, their 
measurement, or the caleulation of the amount of potassium hydroxide used. 
After the various lots are pooled and have stood overnight, the stock solution 
is ready for the final titration. 


FINAL TITRATION OF THE STOCK SOLUTION 


Inasmuch as the stock solution prepared according to this method is 
alkaline, it is necessary to determine the amount of hydrochloric acid to be 
added to any portion of it, just before use. This is done in the following 
manner: Six series of ten tubes each are set up exactly as for the routine 
test on spinal fluid except that smaller tubes, 12 by 120 mm. are satisfactory, 
since only one-half the usual quantities are used. To the first tube in each 
series add 0.9 ¢.e. of 0.4 per cent salt solution and to each of the other tubes 
0.5 ec. Prepare a 1 to 2,000 solution of edestin in 0.2 per cent hydrochloric 
acid and place 0.1 ¢.e. of this solution in the first tube of each series. Make 


dilutions in the usual way by mixing thoroughly the contents of the first 
tube and carrying over 0.5 ¢.e. to the second tube, mixing, and so on in series 
to the tenth tube. from which 0.5 ¢.c. of the mixture is discarded. 
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Six 25 ¢.c. portions of the stock gold sol are placed in small 50 e.e. flasks 
and numbered. These are acidified with 0.02 N HCl as shown in Table I. 


TABLE I 


STOCK SOLUTION 0.02 N HCl 
25 ¢.¢. 0.25 
0.30 
0.35 
0.40 
0.45 
0.50 


Each tube of Series 1 then receives 2.5 ¢.c. of acidified Sol 1; each tube 
of Series 2, 2.5 ¢.c. of acidified Sol 2 and so on until the six series have re- 
ceived the six specimens of acidified old sol. The tubes are mixed by gentle 
shaking or by rotating tne individual tubes between the hands. Results are 
read after eighteen to twenty-four hours. 

Various degrees of reaction will be evident in the different series. That 
amount of 0.02 N HCl which just gives a moderately strong ‘‘paretic’’ type 
of reaction (5555421000) is the correct amount to use in acidifying the stock 
gold sol just before use. Usually this is found in the third or fourth series, 
containing 0.35 or 0.4 ¢.c. of the acid per 25 ¢.c. of stock sol, but may vary 
considerably with different preparations. The stock bottle is labelled with 
the result of the titration. 

Before a gold sol is adjudged satisfactory and placed in routine use, it 
should be tested several times with known normal and paretie spinal fluids. 
It has been our experience that a colloidal gold solution giving a satisfactory 
reaction with the spinal fluid of a paretie will also give typical reactions 
with fluids from patients with other types of syphilitic involvement of the 
central nervous system. As suggested by Kriedler and Small,* specimens of 
spinal fluid may be preserved from eight to ten weeks by adding an equal 
quantity of pure glycerin. This does not affect the colloidal gold reaction. 
Twice the amount of spinal fluid-glycerin mixture, of course, should be used 
in testing. The use of a fresh or preserved paretie spinal fluid in the final 
titration of the stock solution to determine the amount of 0.02 N HCl neces- 
sary, is perfectly feasible. The advantage of the edestin solution lies in the 
fact that a definite strength globulin solution may be prepared whenever 
needed. 

DISCUSSION 


The advantages of an easily prepared colloidal gold solution, which 18 
stable and in which each lot can be made identical in sensitivity wit! all 
previous lots, needs no emphasis. 

The difficulties so frequently encountered when using the formalin redue- 
tion methods, occur without apparent reason, even when using the reagents 
and distilled water with which previous satisfactory solutions have beet 


prepared. These difficulties may persist for some time, disappearing sud- 


denly, again for no apparent reason. No definite standard has existe for 
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gold sol, and it has been but rarely that two gold sols could be produced 
which were identical in sensitivity. Colloidal gold solutions have been un- 
stable; a precipitate, forming after a period of a few weeks, renders the solu- 
tion unfit for use. 

The method suggested by Patterson seemed to obviate some of these dif- 
ficulties and was given an extended trial. Using the original technic, certain 
anomalous results were obtained, requiring the modifications noted. The 
changes were made for reasons of increased accuracy, availability of certain 
reagents and definite improvement in the standardization of the final product. 

In the preliminary titration, direct measurement of the hydroxide into 
the dry tube was adopted, instead of the drop method, because of its accuracy, 
simplicity and the ease of calculation of the total amount required in prepar- 
ing the stock solution. 

The substitution of edestin for Patterson’s solution of hemoglobin was 
adopted for greater accuracy in the final titration. While usable gold sol 
could be made when final adjustment was done with a 1 per cent solution of 
hemoglobin, it was felt that this was the weak point in the procedure. The 
difficulty and inaccuracy of making an exact 1 per cent solution of hemoglobin 
from the few drops of blood which Patterson used, is manifest. Larger 
amounts of packed cells were used with somewhat better results but a new 
gold sol was not necessarily identical with a previous gold sol which had 
been titrated against an entirely different hemoglobin solution. Edestin can 
be accurately weighed and solutions of definite strengths made. It was found 
that a 1 to 2,000 solution of edestin gave a typical ‘‘paretic curve’? and was 
entirely satisfactory as an indicator by which the sol could be adjusted so 
that it was exactly comparable with all previous lots made. 

The technie as given, which has been in use for over two years, has resulted 
in consistently good colloidal gold solutions. The stock solution is stable, 
allowing large quantities to be prepared at one time. The titrations are 


simple and the amount of 0.02 N HCl required by any given quantity prior 
to use, does not change during the life of the stock solution. 


SUMMARY 


A method of preparing a stable, standardized colloidal gold solution, 
which has given excellent results during an extended trial, is presented in 
detail 
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CLINICAL PHOTOGRAPHY WITH THE LEICA CAMERA* 


WARREN T. VAUGHAN, M.D., RicHMonp, VA. 


HAVE been searching for some time for a satisfactory camera with which 
to visually record interesting clinical observations. Searcely even a novice 


in photography, I tried out several very excellent cameras but found them 
unsatisfactory for my purpose and too expensive when it came to commercial 
finishing and printing. At the Milwaukee meeting of The American Medical 





indoor 


Fig. 1.—Intracutaneous sensitization tests applied to the back. An average siz 
Souret 


Shot with F 3.5 lens (50 mm.) at three and one-half feet. Exposure 1/40 second. 
of light: daylight and photoflood. Film: Eastman Supersensitive Panchromatic. 


Association I observed two physicians with small cameras apparently no larger 
than the vest pocket size, taking snapshots in the subdued light of the sciet 


tific exhibit. Feeling that, if these photographers actually had anything 


*Received for publication, July 31, 1934. 
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film when they returned home, it would be a very desirable type of camera, 
I inquired as to the make. The result was the purchase of a Leica Camera 
made by E. Leitz, Inc., well known as manufacturers of microscopes and 


lenses. Trouble at once began. It was soon found that one must know 














Fig. 2.—Tuberculosis cutis. Elmar 50 mm, lens with front lens No. 2, 21% inches from 
object. Stop 4.5. Source of light: daylight and photoflood. “B” filter. Exposure 1/20 second. 
Film S. S. Pan. 








—a 





. k 3.—Detail of teeth. 50 mm. Elmar lens. No. 3 front lens. Distance 12% inches. 
= filt _ Stop 6.3. Time 1/20 second. Source of light; daylight and one photoflood. Film 
8.5. Pa hromatic. Print prepared for dentist who wishes to make an artificial denture re- 
semblin; the patient’s original teeth as closely as possible. The illustration shows pyorrhea, 
recession, and thickening of the gums unusually well. 


something of photography to use a precision instrument, otherwise one would 


be beticr off pressing the button of a box Brownie. I was very fortunate in 
being able to procure the services of Mr. John P. Tillery, an expert in pho- 
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tography, who in a remarkably short period of time instructed me in the 


intricacies of really expert photography.* 
The details of technic having been once mastered, the flexibility and 
range of usefulness of this camera is truly astonishing. It is so small that it 


Fig. 4 Acute trichophytosis of hand with secondary infection and extensive tissue de- 
struction. Much of the dead skin has been trimmed away. Elmar 50 mm. lens and sliding 
focusing copy apparatus. Green “B” (58) filter. Exposure 1/30 second. This picture forms 
an excellent record for comparison after treatment. The hand is now completely cured, 





Fig. 5.—Close-up showing detail of eye. Elmar 50 mm. lens with front lens No 
filter. Snapshot at 1/40 second using Supersensitive Panchromatic film. 


may be carried in the pocket, and yet with the appropriate accessory a 

ments it can be used for anything from photomicrography at one extre 
telephotography at the other. The modern photoflood lamp makes 

snapshots as easy as or even easier than outdoor shots. The so-called 

lenses make night photography simple. The fine quality of the lensé chro 


*Mr. Tillery’s services are available for this purpose, 
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Photogra yh of x-ray film exposed in ordinary x-ray viewing box. Time one 
I 
» 9 


6.3. Source of light: the illumination of the viewing box. 50 mm. Elmar lens. 
Pan. 





‘hr 7.—Photograph of elm bud made with sliding focusing copy apparatus on plena- 
faron Im with the source of light 2 photoflood bulbs and the time 1/20 second. 
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of the motion picture film which is used in the camera permit enlargement ten 
or more times without the appearance of grain. 

Although using motion picture film the Leica is a “‘still”’ camera. From 
36 to 40 exposures may be made on one loading. This amount of film costs 
about twenty-five cents when purchased in bulk. After the initial investment 
the cost of photography is reduced to a minimum, since we are dealing with 
a miniature camera requiring only a very small amount of film surface and 
of developing material. And yet, when these exposures measuring an inch by 
an inch and one-half, scarcely larger than a postage stamp, are enlarged, they 
are as clear as are contact prints made with larger cameras. 

Since the camera is so small and can be easily carried in the pocket, its 
versatility is still further increased in that it may be used for pleasure as 


well as in one’s work. 


























Figs. 8 and 9.—Photomicrographs of cat-tail and dandelion pollen, enlarged one thousand 
times. Spencer microscope with high dry objective, No. 10 eye piece, sliding focusing copy ap- 
paratus with extension tubes and no camera lens. Source of light: one photoflood bulb. Ex- 
posure three seconds, using plenachrome film. 

The nine accompanying photographs, from the writer’s collection, illus- 
trate the flexibility and versatility of the Leica in clinical work. 

Charts and other illustrations may be photographed. Lantern slides are 
prepared without difficulty. Figs. 7 to 9 illustrate the flexibility of the 
apparatus. 

From the illustrations it will be seen that passable clinical photographs 
may be made by a novice. The average clinician has neither time nor room 
in his offices for an elaborate photographie set-up. Speed lenses, supersensi- 
tive film, and the inexpensive photoflood bulbs permit of snapshots indoors. 
This obviates the necessity of an elaborate set-up and enables one within five 
minutes to have made a permanent record of any interesting or unusual «lin 
eal observation. The inexpensiveness of the film (less than one cent per siiot 


makes it possible to keep permanent records of any type of clinical subject 
which is photographically recordable. 





DEPARTMENT OF REVIEWS AND ABSTRACTS 


Ropert A. KILDUFFE, M.D., ApstTracr EpitTor 


RETICULOCYTE, Count in Healthy Children, Osgood, E. E., Baker, R. L. and Wilhelm, 
M. M. Am. J. Clin. Path. 4: 292, 1934. 


Reticulocyte counts in 208 healthy children, about equally distributed as to sex and age 
between the ages of four and thirteen, inclusive, averaged 1.47 per cent or 71,475 per ¢.mm. 
and ranged from 0.4 to 3.8 per cent or from 18,640 to 184,800 per ¢.mm., 

There were no significant variations in either the absolute or percentage counts for the 
different sex and age groups. 

There were no significant variations in the percentage counts from the values previously 
found for men and women. 

Reticulocyte counts should be reported in percentage rather than in absolute figures. 

Normal values for reticulocyte percentage in adults or in children between the ages of 
four and thirteen, inclusive, are an average of 1.5 per cent with a range of 0.5 to 3.8 per 


cent, when a method giving optimum conditions for reticulocyte staining is used. 


MILK, Effect of Temperature of Incubation Upon Agar Plate Count of, Pederson, C. &., 
and Yale, M. W. Am. J. Pub. Health 24: 477, 1934. 


An incubation temperature of 32° C. for forty-eight hours instead of 37° C. is recom 
mended for standard agar plates prepared from samples of milk and ice cream. 

With forty-eight-hour incubation, higher colony counts are obtained at 32° C. than at 
37° C., resulting in a truer measure of quality. 

At 32° C. there is less error in counts than at 37° C. due to temperature variation in 
the incubator. 

The percentage of the maximum counts obtained in forty-eight hours varies consider- 
ably at 37° C. Therefore counts obtained at the latter temperature serve as a better means 
of comparing the quality of different samples. 


“‘CARRIERS,’’ Detection of, Among Food Handlers in Connecticut, West, D. E., Borman, 
E. K., and Mickle, F. L. Am. J. Pub. Health 24: 493, 1934. 


Statistics on laboratory examinations of milk-handler specimens over a period of seventy- 


seven months and on other food-handler specimens covering a period of thirty-two months are 


presented in a manner to show the total number of examinations, the number of positive 


examinations, and the number of individuals represented by the positive examinations for 


each year and type of examination. 


tatisties on 91,257 laboratory examinations of milk-handler specimens are subjected 
to an analysis showing estimates of the annual costs based on a unit cost per examination 
varying slightly from year to year. Significant figures brought forth are: total cost of the 
91,257 examinations in seventy-seven months, $48,048; average cost of detecting each of 
the 71 carriers found, $677; per capita cost for 1932, less than % cent; cost per consumer 
per annum less than 2 cents in 1933; cost per 1,000 quarts of milk (all grades), less than 7 
cents in 1933. The cost per carrier per annum was found to vary from year to year, from a 
of $387 to a maximum of $3,848. 
orrelation of results obtained with the funds expended establishes the general utility 
rtance of routine laboratory examinations made periodically on important groups of 
dlers in a central laboratory doing a large volume of work. 
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TUBERCULOSIS: A Successful Method of Cultivating Tubercle Bacilli, Cowen, M. E., and 
Henderson, E. J. Am. Rev. Tubere. 29: 368, 1954. 


The medium used is prepared as follows (formula for about 120 tubes): 
150 ¢«.c. milk (cream removed) 

1S gm. potato flour 

2.6 gm. asparagin 


25 gm. potato (peeled and sliced thin) 


12 eggs 
3 egg yolks (additional) 
glycerine C.P. (sterile) 
2 per cent aqueous solution of malachite green 

Put the sliced potato, the potato flour and the milk into a double boiler and dissolve 
the asparagin in the mixture. Cook for two hours, stirring constantly until the mixture 
becomes sticky; then stir occasionally. 

Sterilize the eggs by rubbing with alcohol and flaming. Break the whole eggs inte 
a sterile 2-liter Erlenmeyer flask, add the extra egg yolks and shake well, breaking the 
yolks with a sterile glass rod if necessary. Use a sterile cork or rubber stopper in the 
flask while shaking. Add the glycerine and the dye solution and shake again. 

Cool the potato-milk mixture to 45-50° C.; add the egg-glycerine mixture slowly, 
stirring thoroughly; and filter through sterile gauze into a sterile beaker. The medium 
thus prepared is neutral to litmus. 

The shaking of the flask causes a very persistent, fine-bubbled foam, which should 
be removed by skimming with filter paper or with a sterilized piece of fine wire gauze; 
otherwise the slants will have an undesirable porous surface. The medium, in 4 to 5 ev. 
juantity, as desired, is now poured into culture tubes which have been sterilized with their 
cotton plugs inserted. The cotton plugs are replaced and covered with rubber caps in 
stead of with paraffin. 

The final sterilization of the tubed medium is in an Arnold sterilizer. The tubes 
are arranged in a slenting position in the cold sterilizer, and care must be taken that 
they do not slant enough to bring the medium into contact with the cotton plugs. 

The sterilizer is heated slowly to 80° C. which should require about one and one-half 
hours, and the temperature should not be permitted to go much beyond that point. It ean 
be controlled easily by the opening and closing of the sterilizer door. 

It is preferred not to let the temperature get above 45° during the first half-hour 
and from 45 to 65° in the second half-hour; reach 80° at the end of the third half-hour; 
and then hold it at that point for twenty minutes. 

If there is a considerable quantity of sputum, take about 1 ¢.c. from the bott 
the container, from the purulent or mucopurulent part of the specimen and _ place 
a sterile petri dish. Add from 1 to 2 ¢.c. of 5 per cent oxalic acid, depending upon the 
consistency of the sputum, thick, mucopurulent or purulent specimens requiring the larger 
juantity. Macerate thoroughly with a small, sterile wooden applicator. Pour 
sterile centrifuge tube and place in the incubator at 37.5° C. for one-half to thre 
ters of an hour, shaking occasionally. 

On removing the specimen from the incubator, add sterile normal salt solution until 
about 


2 e.c. which is mixed thoroughly with the sediment. <A slide is then made from the sedi 


ment mixture for the usual staining and microscopic examination. If no tubercl saeilli 


the tube is nearly full; mix, centrifugate and pour off the supernatant fluid except 


are found in this stained specimen, the”’material remaining in the centrifuge tube is sceded 
upon four tubes of medium, either by means of a sterile pipette, or, if the material is 
very thick, by a flamed wire loop. 

After being incubated for about ten days, the cultures are carefully exami and, 
if the surface appears suggestive of a growth, a slight scraping is made for a slide w hieh 
is stained by the usual methods. In this way a diagnosis often is possible befcre the 


appearance of definite colonies, but it must be remembered that such scraping with the 


r eOn- 


wire loop may remove the only growth on the surface of the slant and prevent la 


firmation of the diagnosis. 
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From all the known positive specimens of sputum seeded upon this medium, growth 
has appeared in from seven to eighteen days. 
AMYLOIDOSIS, Renal, in Relation to Renal Insufficiency, Dixon, H. M. Am. J. M. Se. 187: 
101, 19384. 


In 9,613 consecutive autopsies, 100 cases of renal amyloidosis were found. 

Tuberculosis of the lungs (70 per cent) and bones (8 per cent) was the etiologic 
disease in 78 per cent of the cases. 

The highest incidence of renal amyloidosis occurred in the third decade of life. 

'welve of the 46 cases in which sufficient evidence was available were associated 
with renal insufficieney. 

Obstruction of the glomerular capillaries by amyloid deposits is a fector in the causa 
tion of renal insufficiency. 

Hypertension is relatively infrequent Ini amyloid disease of the kidney. Of 35 cases 
with blood pressure readings, the systolic pressure was above 150 mm. in only 4 (12 per 
eent 

In the cases of renal amyloidosis with renal insufficiency, the kidneys were either 
normal in size or somewhat enlarged. 

Renal amyloidosis may occasionally be associated with independent arteriolar neph 
rosclerosis. 


Albuminuria is a fairly constant finding in renal amyloidosis. 


BLOOD: During the First Year of Life: The Anemia of Prematurity, Merritt, K. K., and 
Davidson, L. T. Am. J. Dis. Child. 47: 261, 1954. 


A study was made of groups of untreated premature and immature infants as to the 
behavior of the erythrocytes, hemoglobin, reticulocytes and platelets throughont the first 
year, and as to neonatal bleeding time and coagulation time. The values at birth and the 
lowest levels of the erythrocytes, the hemoglobin and the reticulocytes; the value at birth 
and the highest level of the platelets, and the mean values for all of these elements in the 
blood, after the blood had reached an equilibrium fer the period studied are reported. 
The values for the bleeding and the coagulation time at birth are also reported. 

\ study was made of premature and immature infants who received iron and liver 
and iron, with respect to their erythrocytes, hemoglobin, reticulocytes, and platelets. 

Premature infants treated with iron or liver and iron after they became anemic 
showed a greater decline of erythrocytes and hemoglobin and responded more slowly to 
treatment than did those who received antianemie therapy from birth. 

The level of the reticulocytes from month to month in the combined groups of un- 
ireated premature and immature infants showed a negligible difference as compared with 
the level of the combined groups of treated infants. 

platelet values for the treated premature and immature infants throughout the 
first year are reported. No influence of antianemic therapy on the platelets has been 
found 

s study reiterates the fact that in the majority of premature infants a more or 
less severe anemia develops. An anemia of milder degree develops in immature infants. 
This inia cannot be entirely prevented, but it can be ameliorated by the early ad- 
ministration of iron in large doses. Iron in the form of iron and ammonium citrate (50 
per cent aqueous solution) has proved to be a satisfactory preparation in the amelioration 
and the treatment of the anemia. A dosage of 0.3 gm. (0.05 gm. of reduced iron) per 


kilogr appears to be adequate. 


TUBERCULOSIS, The Corrected Sedimentation Rate (C.S.R.) In, Freedman, S. Am. Rev. 
Tubere, 29: 198, 1934 


corrected sedimentation rate (C.S.R.), arrived at by the Rourke and Ernstene 
method (J. Clin. Invest. 8: 545, 1930) gives the most accurate data in the study of blood 


sedimentation rates and should be the method of choice in further investigations. 
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Approximately 250 cases of pulmonary tuberculosis are analyzed from the stand 
point of the C.S.R. 

The grouping of patients according to their C.S.R. agrees well with their clinical 
classification. 

Tuberculous activity, as measured by both the C.S.R. and the clinical classification, 
and positive sputum are more frequently found together than are activity and negative 
sputum. 

Patients without rales have less activity, as measured by both the C.S.R. and the 
clinical classification, than patients with rales. 

Patients without fever may or may not have an elevated C.S.R. depending on the 
amount of latent activity. Patients with fever almost invariably have an elevated C.S.R. 

There is no correlation between the duration of the disease of the patients in this 
sanatorium and the C.S.R. 

Gain in weight may or may not be associated with a normal C.S.R., depending upon 
the amount of latent activity. Loss of weight is almost always associated with an ele 
vated C.S.R. 

Patients with complications show the highest C.S.R. 

Patients receiving artificial pneumothorax therapy show a somewhat lower average 
C.S.R. than do the other patients. Female patients receiving artificial pneumothorax show 
a distinctly greater percentage of normal C.S.R. 

Patients with thoracoplasty have a definitely lower average C.S.R. 

The C.S.R. proved to be of aid in the differential diagnosis of early and doubtful 
cases, being normal in all those cases that were discharged as nontuberculous. 

Haematocrit values were higher in male patients than in female patients. Patients 
with low haematocrits had a much greater percentage of elevated C.S.R. than those with 
normal haematocrits. 

A more widespread use, in sanatoria, of the sedimentation test reported by means of 


the C.S.R. is urged. 


TUBERCULOSIS: Four Years’ Experience With Examinations of Material Obtained by 
Gastric Lavage, Lester, V. Am. J. Dis. Child. 47: 322, 1934. 


Using the method described below it has been shown that children under ten years 
of age secrete by no means as many tubercle bacilli as older children and adults. It must 
be remembered, however, that whereas samples were secured from all children with disease 
or suspected disease, a certain selection was made by the hospitals as to the adults, as 
no material obtained from gastrie lavage was sent in from patients with microscopically 
positive expectoration. Thus a large number of the most infectious cases escaped tabula 
tion, and there is no doubt that the difference in bacteriologic infectivity between the 
two age groups is still greater than appears from the tables. It remains for the clinicians 
to decide how great a danger these children present to persons in their environment. How 
ever, as no means are yet available for pointing out the relatively few small children 
who intermittently secrete many tubercle bacilli, theoretically, it will be best to keep 
children with positive gastric contents separate from persons who presumably are especially 
sensitive to infection, i.e., small children, particularly those who are ill. 

Technic.—From 200 to 306 ec. of the material obtained by gastric lavage is allowed 
to stand from eighteen to twenty-four hours, after which the sediment is sent to the jabora 
tory. It is centrifugated, and smears are made for microscopic examination. The remain 
der is divided into two portions, one of which is homogenized with 4 per cent sodium 
hydroxide; the other, with 6 per cent of sulphuric acid by volume. 


The soda homogenization proceeds at 37° C. for about twenty minutes, the glass be- 
ing shaken now and then. After centrifugation at high speed for twenty minutes the 
supernatant fluid is removed, and the sediment is neutralized with 2 drops of 8 per cent 
hydrochloric acid; half of this is seeded with a Pasteur pipette in three Lowenstein tubes. 


The rest, together with some of the acid-homogenized material, is inoculated, partly sub 
cutaneously and partly intraperitoneally, into a guinea pig. For the acid homogenization 


abcut 5 ¢.c. of 6 per cent sulphurie acid is added, and the sample after vigorous shaking 
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is allowed to stand in darkness for five minutes at room temperature. After the addition 
of from 10 to 15 ec. of saline solution and brief centrifugation, the rather voluminous 
sediment is seeded in three tubes with a platinum loop. The rest is mixed with the part 
of the soda-homogenized portion that is intended for the inoculation of guinea pigs. In 
all cases in which there is sufticient sediment to permit of division, this technic is now 
used as a matter of routine, as it has been found that some strains best withstand the 
acid homogenization, whereas others give better results with soda homogenization. Thus 
parallel utilization of both methods should offer the best chance of obtaining positive 
results. 

The tubes are sealed with paraffin, incubated at 38° C. and examined once a week. 
As soon as a culture is found to be positive, generally after from eighteen to twenty-five 
days, a smear is made for microscopic confirmation. The one who has sent the specimen 
is then notified to this effect, and the culture is put aside for subsequent counting of 
colonies and perhaps determination of type. If there is no growth after six weeks, the 
results of cultivation are considered negative, and the doctor who has sent the culture 
notified. The tubes are observed, however, for another four weeks, as a few colonies grow 


as late as this. 


SYPHILIS, A Study of Jaundice In, Wile, U. J., and Sams, W. M. Am. J. M. Se. 187: 


297, 1954. 


Jaundice following the use of arsenobenzenes in the treatment of syphilis is 4 not 
infrequent complication, and its relative incidence in our serics and in those reported by 
others indicates that a high degree of hepatotoxicity is exerted by the drugs. 

The low incidence of jaundice in untreated syphilis, 0.18 per cent, as compared with 
a percentage of 1.37 following arsphenamine, further incriminates these drugs as factors. 

It is not believed that posttherapeutic jaundice can be regarded as a hepatoreeur 
rence, as is stated by Milian. 

The symptomatology and tie physical findings of the late or delayed type of post 
therapeutic jaundice so closely approach those of infectious or so-called catarrhal jaundice 
as to make differential diagnosis possible only upon the history. The blood findings are 
not constant or characteristic. 

A possible relation of postarsphenamine jaundice to the incidence of infectious 
jaundice, as pointed out by Stokes, Ruedemann and Lemon, is to some extent borne out 
by our studies. 

About 60 per cent of the cases of posttherapeutic jaundice occurred in a period of 
three years, during which time almost half of the cases of infectious jaundice studied for 
comparison also occurred. 

Extraneous associated factors exerting hepatotoxicity, such as pregnancy, malaria 
and alcoholism, play a minor rdle. 

The pathologic diagnosis of acute yellow atrophy in 2 fatal cases studied, as well 
as others reported in the literature, indicate that the icterus results from a severe intoxica 
tion and destruction of the liver substance analogous to other forms of poisoning leading 
to acute yellow atrephy. 

Until more accurate means are at hand to determine susceptibility and liver function, 
and until the drug is modified to make it less hepatotoxic, postarsphenamine jaundice will 


continue to be among the severe complications of the mcedern treatment cf syphilis. 


STREPTOCOCCI, Study of the Physiological Properties, Physical Properties, and Virulence 
of a Group of, Thompson, R. L., and Megrail, E. Am. J. Hyg. 19: 457, 1934. 


In 


Was fou 


group of 120 streptococcus strains, chiefly of human origin, a high correspondence 
between plate hemolysis, test tube hemolysis and the limiting hydrogen ion 
Concentration. 
As 
ricinolea 
the non! 


rule, the same streptococcus strains were inhibited by sodium chloride, sodium 
, ox bile and by certain dyes. Growth of most of the beta and about half of 
‘a strains was uniformly inhibited by these agents. 





560 THE JOURNAL OF LABORATORY AND CLINICAL MEDICINE 


Streptococcus strains which were resistant to the bacteriostatic reagents possessed 
low isoelectric points. Strains which were nonresistant had high isoelectric points. 

All strains virulent for white mice produced beta hemolysis. Likewise, of the strains 
tested, all cultures found to be toxigenic were of the beta type. 

Individually or collectively, the above tests failed to separate this group of str 


tocoeci into smaller groups of significant meaning. 


FECAL BACTERIA: Differentiation of A. Aerogenes and A. Cloacae on the Basis of 
the Hydrolysis of Sodium Hippurate, Hajna, A. A., and Damon, S. R. Am. J. Hyg 
19; 545, 1934. 


The hydrolysis of sodium hippurate by A. aerogenes may be used as a further reli 
able cultural means of differentiating this species “rom A. clodeae in addition to, or in 
place of, the usual gelatin liquefaction test or reaction in adonite and inosite. 

In determining hydrolysis of sodium hippurate the ferric chloride test may be carried 
out but the result may be anticipated by simple inspection as the cultures of 4. cloaca 


remain clear in contrast to the turbidity seen in the cultures of A. aerogenes. 


BLOOD, Studies of, in Normal Pregnancy, Dieckmann, W. J., and Wegner, C. R. 
Int. Med. 53: 345, 1954. 


The normal figures for serum protein and fibrin reported in the literature for bot! 
nonpregnant and pregnant women are based on a relatively small number of determina 
tions, and the data on the latter are especially confusing, either because of the methods 
used or because serial determinations on the same women were not made. 

Determinations of serum protein, fibrin and plasma volume were made on various 
patients for the different periods of pregnancy and the puerperium. The results were 
studied statistically, and the following conclusions were made: 

1. The changes in percentage of serum protein and in the amount of serum protei 
per kilogram of body weight are of no significance. 

2. The changes in percentage of fibrin and in amount of fibrin per kilogram of body 
weight are significant. At term the former has increased 20 per cent and the latter 
per cent, 

A similar study in which the observations were made on the same women indicates 
that: 

1. The serum proteins at term are from 0.3 to 15 per cent, average 7 per cent, below 
those of the first trimester. There is a still further decrease the first few days post 
partum and then a slow rise, reaching a normal figure at about eight weeks postpartun 

2. The amount of serum protein per kilogram remains rather constant during preg 
nancy, ranging from 2.5 to 3.5 gm., with an average that is appreximately 3.0 g per 
kilogram. 

3. Determinations of the total amount of serum protein indicate that ther 


average increase of 14 per cent at from twenty-six to thirty-five weeks, and an it 


of 18 per cent at term. The figures postpartum are extremely variable, with th 


portion of the patients showing a decrease which, after the first week, is almost ne: 
4. Figures for the percentage of fibrin show marked variations, but there is « 
age increase at term of 10 per cent. At eight weeks postpartum the figures are st 
normal. 
5. The grams of fibrin per kilogram show a more marked increase during preynane) 
reaching a maximum during the first week postpartum and then slowly decreasing 
eight weeks the figures are still above normal. 
6. Determinations of the total amount of fibrin indicate an average in 
23 per cent at from twenty-six to thirty-five weeks, and an increase of 40 per 
term. During the first week postpartum there is a slight decrease amounting 
cent, but at eight weeks the average decrease is 26 per cent, thus furnishing 4 


evidence that there had been an increase in pregnancy. 
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7. The decrease in serum protein, even if the loss were all albumin, is insufficient in 
itself to cause physiologic edema. Changes in the osmotic pressure, surface tension and 
base-binding power of the proteins out of proportion to the decrease seem to indicate 


that there are intrinsic alterations in the proteins themselves. 


TRYPANOSOMES, A Simple Method for Isolating Single, Topacio, T. Philippine J. Se. 


§1: 631, 1933. 


The method consists essentially in making a stock suspension of trypanosomes in 30 
per cent plasma of such strength that when a small drop is examined under the low power 

he microscope, it is found to contain 3 or 4 organisms. From this stock suspension 
a series of minute drops are transferred by means of a capillary glass rod with a rounded 
end to a strip of sterile cellophane paper mounted on a glass slide by means of. sterile 
serum. About 10 separate drops are deposited on the cellophane paper 8 mm, apart. The 
drops are then examined under the low power of the microscope. Immediately a drop is 
recognized to contain only a single organism, a little more 30 per cent plasma is super 
imposed, and the observer then passes to the examination of the other drops. Each drop 
with a single organism is removed from the slide by cutting a small square through the 


cellophane paper mount around the drop. 


OCCULT BLOOD, An Improved Test for Occult Blood, Especially in the Urine, Stone, 
W. J., and Burke, G. T. J. A. M. A. 102: 1549, 1954. 


1. Orthotolidine 1 per cent in chemically pure methyl alcohol. (It dissolves with 
slight difticulty and keeps at least ten months.) 

2. Glacial acetic acid one part and commercial hydrogen peroxide two parts. (This 
keeps for three or four months, probably longer.) 

Fifteen cubic centimeters of urine is centrifugated at about 1,500 revolutions per 
minute for five minutes. The supernatant fluid is poured off. A portion of the sediment 
is prepared for microscopie examination in the usual way. To the remaining sediment 
two drops of the orthotolidine solution is added plus two or three drops of the aeid- 
peroxide solution. In the presence of blood cells aggregating 100 per ¢.mm. of sediment 
(approximately 1,350 per ¢.c. of urine) a greenish blue color develops, lasting about one 
minute. In the presence of from 300 to 500 red cells per e.mm. of sediment (approximately 
4,000 to 6,500 cells per ¢.c. of urine) a deeper blue color develops lasting about one minute. 
In the presence of larger numbers of red cells, aggregating 1,000 per e.mm. of sediment 
approximately 13,000 per ¢.c. of urine) as in hemorrhagic Bright’s disease (glomerulo- 
nephr tis) a deep blue color develops lasting two minutes or longer. 

Undiluted blood serum, 10 per cent sodium hydroxide, strong trisodium phosphate 


solutions and probably other strong alkalis will give positive reactions. Pus cells or any 


of the common organie or inorganic constituents found in the urine do not give positive 
react 


SCHICK TEST, Comparison of Dick Test and, in Mothers and Newborn Infants, Rothholz, 
and Kuttner, A.G. Am. J. Dis. Child. 47: 559, 1934. 


ty-six children who had given positive reactions to the Schick test before tonsil- 

vere retested about six months after the operation. Eighteen per cent of them 

ative reactions. 

he 47 nontonsillectomized controls who gave positive reactions to the Schick test, 

nt gave negative reactions after about six months. 

the subjects came from congested urban districts and were mostly Porto Rican 
Immigrants, 


I 


carrier rate was not higher in the controls than in the tonsillectomized children. 
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Books and Monographs for Review should be sent direct to the Editor, 


Dr. Warren T. Vaughan, Professional Building, Richmond, Va. 


Histology* 
HE influence of the work of Ramon-Cajal has been so marked and extensive that th 
volume will be received with great interest. 
While primarily a textbook for the student, it will be without doubt a welcome work of 
reference. The final chapter on histologic methods and the appendix on the preparation of 
different tissues contain a wealth of information for the laboratory worker. 


The volume can be recommended without reserve. 


Benign, Encapsulated Tumors in the Lateral Ventricles of the Brain: 
Diagnosis and Treatment? 


HIS volume, which summarizes the results of fifteen years of observation and practical 


experience, presents clearly the advances which have been made in the surgical attack 
upon tumors in what, for many years, was regarded as largely forbidden territory, the brain 
Few men have been more closely associated with or are better fitted to discuss this 
subject than Dr. Dandy. His book may be accepted as a record of extensive experience care 
fully and impartially evaluated. 
Primary Tumors of the Lateral Ventricles; 
Eneapsulated Tumors Causing Symptoms; Analysis of Signs and 


Smal 


Its scope is indicated by the table of contents: 
Invasive and Malignant Tumors of the Latera 
Ventricles; the Larger 
Symptoms in All Cases (this series and the literature) ; 
Operative Treatment of Ventricular Tumors; Pathology An 


Localization of Tumors in the Lateral 
Ventricles by Ventriculography ; 
extensive bibliography is attached supplemented, in the text, by two extensive tables. 

A series of 15 cases is reported in detail with three deaths. 

The clinical signs and symptoms are analyzed in detail and ventriculography emphasized 
as an accurate means of diagnosis and localization, this procedure when correctly used being 
without risk to life or function. 

The susceptibility of these tumors to surgical removal is clearly discussed and desi 


hed 
This book may be recommended without reserve as a valuable contribution 


sub ject. 


The South African Institute for Medical Research 


— many of us even think of South Africa in connection with medical research a) 
here is a large institution with excellent buildings, good equipment and a staff cons 


of 69 Englishmen, 2 Asiatics, and 37 African natives and an expenditure of $280,00 
1933. 

The Department of Bacteriology reports work on plague, pneumonia, rabies and 
ease of their native Namagua gerbilles somewhat resembling plague and caused by Past urella 
*Histology. By S. Ramon-Cajal, revised by J. F. Tello-Munoz. Authorized translation 
from the tenth Spanish edition by N. Fernan-Nunez. Cloth, pp. 738, 535 figures. William Wood 
and Co., Baltimore, Md. 

+Benign, Encapsulated Tumors in the Lateral Ventricles of the Brain: Diagnosis 
Treatment. By Walter E. Dandy, M.D., Adjunct Professor of Surgery, Johns Hopkins Uni- 
versity. Cloth, 189 pages, 83 figures, Williams & Wilkins Co., Baltimore, Md. 

tThe South African Institute for Medical Research. Annual report, 1933. J nnes- 
burg. 
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desmodilli. In the Department of Industrial Hygiene their most pressing problem is silicosis; 
in biochemistry, the native diet. In pathology the chief work seems to have been on cancer 
and in entomology, the vectors of malaria. There is also a routine division which makes 
numerous examinations (in 1933, 97,670) which may be public health, clinical pathologie, 


parasitologic, or medicolegal. 


Ueber die Sogenante Primire Kryptogenetische oder Metastatische 
Streptokokkenperitonitis* 


a is a thesis which was defended by the author before the medical faculty of the 
University of Helsingfors April 1, 1933. 

From a study of the literature (100 references) and the 67 cases which he reports he 
concludes that primary streptococcie peritonitis is a metastatic manifestation of a general 
sepsis. Usually it is the first metastasis and because of its high mortality usually the last. 

When the course of the attack is stormy from the start he finds that an operation is 
not worth while; his mortality in the unoperated cases being 100 per cent and in the 


operated cases, 94 per cent. In milder cases an operation may be indicated. 


Handbuch der Chemotherapiet 


HIS is Part II of the comprehensive German Handbook of Chemotherapy the first part of 

which was reviewed in the June number of this Journal, Part II takes up the 
metallic compounds, metal by metal, in a characteristically German way. It starts off with 
the arsenic compounds, gives first a general introduction and history of their use and then 
divides them into the acyclic compounds, the phenyl arsenic acid compounds and the arseno 
benzene compounds. Under each head the individual drugs are discussed. Take, for example, 
atoxyl. He first gives its chemistry including a graphie formula, then its pharmacology and 
toxicology and then the therapeutic results. In this way 207 pages are given to arsenic includ- 
ing 2,900 references to the literature. In a similar way iodine is given 58 pages with 1,600 
references, mercury 75 pages with 2,000 references, ete. The eight major metals so treated 
are arsenic, antimony, bismuth, iodine, copper, silver, gold and mercury; eleven other metals 
are given minor consideration. 


-_—_— 
. 


(Con ber die sogenante primiire kryptogenetische oder metastatische streptokokkenperitonitis. 
once: 


1 ‘e ng the so-called primary cryptogenetic or metastatic streptococcic peritonitis.) By 
- Nor ind, Helsingfors, 1933. 

ndbuch der Chemotherapie. Zweiter Teil. Metallderivate. von Dr. Viktor Fischl und 
Hans Schlossberger. Fischers Medizinische Buchhandlung, Leipzig, 1934. 


Prof. D 
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EDITORIAL 


Inversion of the Uterus 


N EVERY field of medical practice one finds at least a few conditions 
are so unusual or so infrequent as to merit the interest of physicians in gener 
Such a condition is inversion of the uterus, occurring in an estimated fre: 
of 1 in every 250,000 deliveries. 

Uterine inversion usually occurs postpartum and appears often to 
too violent traction on the cord or manipulation of the fundus throu 
abdominal wall in Credé technic. At the same time a surprisingly large | 
tion oecurs in the absence of either of these procedures and appears to | 
taneous. The first serious discussion of this condition was by John ©! 
England in 1846. There have been numerous reports in the literatur 
then but, even so, this complication of pregnancy appears to be very rare 
The generally accepted explanation is that during postpartum cont) 
of the fundus, the thin rather weakened uterine wall at the previous p 
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site invaginates spontaneously. The thicker surrounding wall then grasps this 
invaginated portion and gradually milks it down through the cervix and out in- 
to the vagina. This may occur immediately after delivery or after hours or 
days. ‘‘After any portion of the uterus becomes indented to a considerable 
extent the rest of the organ seizes this invaginated portion as it would grasp a 
foreign body, and, in attempting to expel it, turns itself inside out.’’ Un- 
doubtedly there are many mild unrecognized cases. Spontaneous readjustment 
of a partial inversion probably not infrequently takes place and is seldom recog- 
nized. This matter of downward traction on the ineupping fundus, by the rest 
of the uterus, probably explains the many cases of spontaneous inversion. When 
we think of the brutal force that is sometimes applied in attempts to expel the 
placenta, without resulting inversion, it becomes obvious that there must be 
some other spontaneous factor at work in a large proportion of cases. Findley 
estimates that one-third of all puerperal inversions arise spontaneously, in the 
absence of traction on the cord or pressure from above. Thorne found 54 per 


cent of 437 cases to be spontaneous, 


Phancuf sums up the etiology as follows: ‘‘ Although spontaneous inver- 
sion may occur, one of three factors is usually necessary for the production of 
this condition; namely, undue relaxation of the uterine wall, pressure from 
above, and traction on the fundus from below. In addition the employment of 
the Credé expression on a relaxed uterus, or before placental separation, the 
erect posture in labor, a short cord, straining of the abdominal muscles during 
labor, coughing, sneezing, fundal implantation of tie placenta, and the pressure 
of submucous fibroids during pregnaney are all contributory factors.’’ 

Reeve states, ‘‘the action may oceur independently of anything done or 
omitted.”’ Cases have been ascribed to coughing and straining at stool though 
in such cases it is probable that there had been a preexisting unrecognized 
partial inversion of the fundus. 

Smither and Holloway estimate that the complication occurs once in two 
or three hundred thousand eases. They state that in St. Petersburg there was 
no case recorded in over 250,000 deliveries. In Dublin there was one ease in 
200,000. Few even among those who are specializing in obstetrics have seen a 
ease. Phaneuf found in a review of the literature, one ease in 125,000 labors. 

This always becomes a serious complication of pregnaney if the inverted 
fundus passes the cervix. The symptoms are shock and hemorrhage. The death 
tate is high, being variously estimated as from 14 per cent to over 75 per cent. 
There is some difference of opinion regarding treatment. Most authors recom- 
mend replacement as soon as the complication has been recognized. Sometimes 
manual replacement is possible, at others laparotomy is necessary. In the pres- 
mee of severe shock most authors recommend transfusion and supportive 
therapy. Others feel that the danger from delay requires replacement even in 
the presenee of shock. 

The condition is so infrequent that it is often unrecognized, even by good 
men. loster Kellogg writes, ‘‘ Williams says the diagnosis is easy, and we agree 
that it should be, but in our experience we have seen it overlooked by well- 
'ramed obstetricians.’’ D’Errico, in his review of the cases observed at the 
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Boston City Hospital, and of the importance of prompt recognition, stresses his 
feeling that an effort should be made to emphasize the importance of this com- 





plication in medical schools, and in the profession at large. 
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| 
NEWS AND NOTES | 
/ 
The American Neisserian Medical Society 

The American Neisserian Medical Society was founded on June 12, 1934. It is dedicated 
to the promotion of knowledge in all that relates to the gonococcus and gonococeal infections ] 
that there may be attained improvement in the management of gonorrhea and a reduction in 
its prevalence. There are 115 charter members and the officers are: 

Dr. Edward L. Keyes, New York, Honorary President 

Dr. J. Dellinger Barney, Boston, President ) 

Dr. P. S. Pelouze, Philadelphia, Vice-President 

Dr. A. L. Clark, Oklahoma City ; : 

Dr. Walter Clarke, New York p ail 

Dr. R. D. Herrold, Chicago / 

Dr. N. A. Nelson, Boston i 

Dr. Osear F. Cox, Jr., Boston, Secretary-Treasurer J | 

We: 

The Society plans to carry out the following program: 

A. The serutiny of the management of gonorrhea in both male and female. 

B. Clinical and laboratory research in the diagnosis, medical and social pathology, 

and the treatment of gonorrhea. ; 

C. Dissemination among the medical profession and the public of authoritativ * 

information concerning gonorrhea, ; 

Membership is limited to: . 

A. Residents of the United States or its territories, Canada or Mexico. , 

B. Graduates of a medical school recognized by the American Medical Associatior - 

©. Those who are engaged in some phase of the management of gonorrhea. 

Invitation to membership is extended to all qualified physicians who desire to W wrk for 
improvement in the management of gonorrhea. Application blanks can be obtained from the ue 
undersigned. ee 

Oscar F. Cox, Jr., M.D., Secretary ne 
475 Commonwealth Ave. . 






